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CHAPTER  I 


INTRODUCTION 

Throughout  its  relatively  brief  history  as  a science,  compara- 
tive psychology  has  utilized  the  concept  of  the  phylogenetic  continuity 
of  behavior  as  its  fundamental  working  hypothesis.  During  the  century 
which  has  elapsed  since  Darwin  first  published  his  theory  of  evolution, 
interest  in  verification  of  the  continuity  hypothesis  has  ebbed  and 
flowed.  After  an  ambitious  initial  attempt,  marked  by  the  investiga- 
tion of  representatives  from  each  of  the  major  phyla,  comparative  psy- 
chologists narrowed  the  focus  of  their  attention  to  a handful  of 
species,  predominantly  from  the  class  Mammalia.  From  within  the  litera- 
ture of  the  past  two  decades,  however,  a trend  has  emerged  which  indi- 
cates both  a reawakening  of  interest  in,  and  recognition  of  the  neces- 
sity for,  species  comparison  (Schneirla,  1952).  The  problems  posed  by 
a "comparative"  approach  are,  indeed,  formidable.  Perhaps  one  of  the 
most  difficult  is  that  of  describing  and  classifying  the  components  of 
a given  activity  with  the  degree  of  scope  and  precision  sufficient  to 
insure  valid  inter-specific  comparisons. 

Gamopractic^  activity  should  provide  one  of  the  more  reliable 

iThe  term  "gamopractic,"  introduced  by  Dr.  W.  C.  Dilger  of 
Cornell  University,  denotes  the  broad  spectrum  of  activities  which  con- 
stitute sexual  behavior,  and  is  unique  in  the  sense  that  equal  emphasis 
is  placed  upon  the  "appetitive"  ( pre-copulatory ) , as  well  as  "consumma- 
tory"  (copulatory)  aspects  of  reproduction. 
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indices  of  phylogenetic  continuity  since  it  is  universally  present 
among  living  organisms.  Unfortunately,  however,  the  analysis  of 
sexual  behavior,  in  terms  of  inter-species  similarities  and  dissimilari- 
ties, has  been  blocked  (even  among  vertebrates)  by  adherence  to  the 
notion  that  below  the  level  of  primates  sexual  behavior  is  largely 
a function  of  the  action  of  testicular  hormones  on  specialized  tissues. 
The  most  formal  conceptualization  of  this  position  has  been  set  forth 
by  F.  A.  Beach  (1942a). 

Four  factors  are  central  to  Beach's  theory  of  the  sexual  beha- 
vior of  male  mammals.  These  include  neural  mechanisms  which  mediate 
erotic  arousal  (AM),  other  neural  mechanisms  responsible  for  execution 
of  the  coital  act  (CM),  gonadal  hormones,  and  special  forms  of  external 
stimulation  resulting  in  arousal  (Beach,  1958).  The  occurrence  of 
complete  copulatory  activity  is  dependent  upon  the  effects  of  gonadal 
hormones  and  external  stimulation,  which  combine  to  raise  sexual  arousal 
above  the  threshold  level  necessary  to  trigger  consummatory  activity 
which  is  executed  by  the  CM.  In  males  of  the  class  Mammalia  the  AM 
has  both  cortical  and  subcortical  representation.  The  influence  of 
gonadal  hormones  upon  sexual  behavior  is  probably  restricted  to  the 
subcortical  level  and  lower  portions  of  the  brain  and  cord.  The  nature 
of  the  effect  is  a reduction  in  the  threshold  to  stimulation.  Cortical 
portions  of  the  AM  serve  to  supplement  or  augment  the  action  of  sex 
hormones  upon  lower  centers  in  terms  of  the  organization  of  individual 
experience,  i.e.,  learning. 

Presumably,  then,  the  evolutionary  increase  in  experiential  con- 
trol of  sexual  activities  is  an  outcome  of  the  increasing  importance 
of  the  neocortex  as  a mediating  agent.  In  addition,  the  partial 
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relaxation  of  hormonal  dominance  over  sexual  responsiveness  makes 
possible  greater  latitude  in  individual  sexual  adjustments  (Nissen, 
1953).  A relatively  small  cortical  factor,  on  the  other  hand,  as  in 
male  rodents  and  lagomorphs,  permits  a very  limited  modification  of 
arousal  through  experience,  so  that  susceptibility  to  sexual  arousal 
and  the  capacity  to  mate  are  heavily  dependent  upon  secretory  activity 
of  the  reproductive  glands. 

This  position  is  supported,  in  the  main,  by  evidence  which  indi- 
cates that  in  "lower"  mammals  (rodents  and  lagomorphs),  sexual  behavior 
drops  off  rapidly  after  castration  (Beach,  1948),  whereas  in  primates 
and  man  the  complete  sexual  pattern  may  last  for  months  or  even  years 
(Bingham,  1928;  Clark,  1945),  Further,  extra-sexual  stimuli,  pre- 
vious sexual  experiences,  and  social  situations  are  much  more  impor- 
tant factors  in  initiating  sexual  activity  in  primates  than  in  other 
mammals  (Nissen,  1953;  Hamilton,  1914). 

Until  recently  this  interpretation  survived  the  test  of  "ade- 
quate explanation."  Survival,  however,  appeared  to  have  been  a func- 
tion of  the  kinds  of  hypotheses  generated  and  the  small  number  of  spe- 
cies and  methods  used  to  test  these  hypotheses.  That  is.  Beach  has 
relied  heavily  upon  data  provided  by  the  copulatory  behavior  of  the 
male  rat.  The  method  developed  to  record  the  behavior  of  this  species 
is  restricted  to  the  "consummatory"  aspects  of  sexual  behavior,  i.e., 
mounts,  intromissions,  and  ejaculations  (Beach  and  Holz,  1946).  On 
the  other  hand,  the  bulk  of  information  regarding  the  mating  behavior 
of  "higher"  mammals  (carnivores,  primates,  and  humans)  has  consisted 
largely  of  observations  of  the  full  range  of  behaviors  (both  courtship 
and  copulation)  in  semi-controlled  situations  (Beach,  1958).  The  net 
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result  is  that  observations  derived  by  the  use  of  these  dissimilar 
methods  have  failed  to  provide  any  clear-cut  steps  between  the  two 
mammalian  orders  of  rodents  and  primates.  The  evidence  points  instead 
to  an  abrupt  transition  in  the  complexity  of  erotic  behaviors,  and  by 
implication,  the  factors  which  underlie  them.  It  is  possible,  however, 
that  the  scoring  system  (method)  developed  for  rodents  has  exerted  a 
masking  effect  upon  a pattern  of  reproductive  behavior  which  would 
have  otherwise  provided  for  a smooth  progression  in  the  direction  of 
increasing  complexity. 

Within  the  past  few  years  there  has  been  an  accumulation  of 
data  militating  against  the  interpretation  of  reproductive  behavior  of 
lower  mammals  as  a unitary  whole,  governed  predominantly  by  gonadal 
hormones.  The  two  lines  of  evidence  which  are  especially  pertinent 
deal  in  turn  with,  (1)  the  development  of  a new  method  of  observation 
and  analysis  of  sexual  behavior,  and  (2)  the  influence  of  experiential 
factors  upon  the  sexual  behavior  of  lower  mammals. 

In  a comprehensive  review  of  the  literature,  Aronson  (1959) 
questions  the  efficacy  of  conceptualizing  reproductive  behavior  in 
terms  of  a single,  well-circumscribed  entity  such  as  "sex  drive,"  or 
"level  of  sexual  arousal."  While  he  agrees  with  Beach’s  concept  of  an 
excitatory  apparatus  in  the  forebrain  that  is  directly  affected  by 
gonadal  hormones,  he  feels  that  the  weight  of  evidence  demands  that 
this  neuro-hormonal  mechanism  be  considered  only  one,  and  possibly  not 
the  most  significant,  part  of  the  total  organization  of  sexual  behavior.. 
Further,  he  holds  that  the  influence  of  experiential  factors,  at  all 
phyletic  levels,  must  be  more  carefully  assessed. 

Aronson  (1959)  suggests  that  implementation  of  this  approach 
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requires  a methodology  of  sufficient  scope  and  flexibility  to  include 
observation  of  both  the  appetitive  and  consummatory  components  of  the 
mating  behavior  of  the  species  in  question.  A more  accurate  and  useful 
description  of  gamopractic  behavior  can  be  obtained  by  reducing  the 
total  behavior  pattern  to  the  elements  of  which  it  is  comprised.  On 
the  basis  of  this  information  it  would  be  possible  to  state  the  pre- 
cise relationship  holding  between  neocortex,  testicular  hormones,  and 
the  various  "bits"  of  behavior  which  go  to  make  up  the  total  sequence, 
both  within  and  across  species. 

The  method  of  experimentation  most  appropriate  to  this  approach 
consists  of  two  stages.  The  first  is  a broad,  but  detailed  description 
of  the  mating  behavior  of  the  species  under  observation.  Special 
attention  is  directed  to  the  identification  of  those  aspects  of  the 
pattern  whose  temporal  proximity  and  qualitative  similarity  designate 
them  as  unique  classes  within  the  total  sequence.  Such  data  would  pro- 
vide a baseline  or  norm  against  which  the  effects  of  various  experimental 
conditions  could  be  evaluated.  The  second  stage  involves  an  analysis 
of  the  frequency  of  occurrence  of  these  unique  classes  of  behavior  under 
conditions  of  experimental  manipulation.  Castration  followed  by  re- 
placement therapy  is  suggested  as  the  means  best  suited  for  demonstra- 
ting the  functional  relationship  holding  between  elements  of  overt  be- 
havior and  testicular  hormones. 

The  utility  of  this  approach  has  already  been  shown  by  observa- 
tions of  vertebrates  (ranging  from  fish  to  primates)  which  evidence  the 
fact  that  among  sexually  experienced  males,  (1)  castration  affects 
the  organization  of  the  components  of  mating  behavior  more  than  its 


continued  performance,  (2)  although  some  elements  are  more  affected 
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than  others , there  is  a great  inter-  and  intra-species  variability, 
and,  finally,  (3)  that  some  elements  of  the  pattern  may  even  show 
an  increase  in  frequency  following  castration  (Aronson,  1959).  For 
example,  when  males  of  an  oviparous  species  of  fish  (Bathygobius  sopor- 
ator)  were  castrated  they  became  nondiscriminatory  and  courted  males, 
gravid,  and  nongravid  females  in  like  manner.  The  vigorous  fanning 
movements  of  courtship  declined,  while  characteristic  gasping  and 
snapping  movements  were  more  frequent  than  in  intact  controls.  Be- 
havior patterns  associated  with  spawning  (e.g.,  darkening,  nest- 
rubbing, erection  of  genital  papilla,  and  fertilization  movements) 
were  similar  to  those  in  intact  fish  (Tavolga,  1955).  Clark,  Aronson, 
and  Gordon  (1954)  report  essentially  the  same  results  following  cas- 
tration in  the  male  platyfish,  a viviparous  form.  In  this  case,  how- 
ever, the  duration  and  persistency  of  various  elements  were  observed 
to  be  highly  variable  among  individuals.  Studies  by  Rosenblatt  and 
Aronson  (1958a,  1958b)  indicate  that  castration  of  sexually  experi- 
enced male  cats  produces  highly  variable  behavioral  effects,  which  can 
be  divided  into  three  groups  with  respect  to  the  retention  and  even- 
tual decline  of  sexual  responses.  In  type  A animals,  intromissions 
lasted  for  many  months  or  even  years,  whereas  the  capacity  for  mounting 
continued  almost  indefinitely.  In  type  B males,  capacity  for  intro- 
missions lasted  for  about  two  months,  but  very  brief  mounts  without 
intromissions  increased  in  frequency  and  continued  for  a year  or  more. 
In  type  C animals,  intromissions  dropped  out  rapidly,  whereas  mounting 
was  weak  and  sporadic  and  rapidly  disappeared. 

In  view  of  this  kind  of  evidence,  Aronson  (1959)  concludes  that 
although  alterations  in  the  level  of  gonadal  hormones  undoubtedly  cause 
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changes  in  central  nervous  processes,  and  may  account  for  decreases 
or  increases  in  the  copulatory  thresholds,  changes  in  other  systems  and 
experiential  factors  must  not  be  overlooked.  A conspicuous  feature  of 
the  studies  reviewed  above  is  the  post-castration  retention  of  some 
elements  of  mating  behavior  by  sexually  experienced  males  of  species 
with  limited  cortical  representation.  This  evidence  leads  to  an  in- 
crease in  attention  to  the  possible  influences  exerted  by  external 
stimuli  on  mating  behavior  in  lower  mammals. 

A number  of  recent  investigations  have  directed  attention  to 
the  effect  of  experience  by  demonstrating  that  the  cessation  of  sexual 
responses,  which  signifies  satiation,  is  generally  delayed  when  the  male 
guinea  pig  (Grunt  and  Young,  1952a),  rat  (Tower  and  Whalen,  1961; 

Fisher,  1962),  bull  (Almquist  and  Hale,  1956),  and  monkey  (Carpenter, 
1942)  are  presented  with  a new  stimulus  female.  Most  important  to  the 
present  inquiry  are  the  studies  which  indicate  the  considerable  response 
of  lower  mammals  to  external  stimuli. 

In  a study  designed  to  reveal  the  effect  of  stimulus  variation 
on  the  sexual  capacity  of  the  male  rat,  Fisher  (1962)  found,  (1)  that 
following  satiation  with  one  female,  a male's  performance  could  be  dra- 
matically reinstated  by  the  introduction  of  new  females,  and  (2)  that 
the  addition  of  visual  and  auditory  stimuli  also  produces  a significant 
increase  in  capacity.  In  the  analysis  of  his  results  Fisher  states  that 
"tests  minimizing  stimulus  variation  probably  do  not  measure  sexual 
capacity  or  generalized  sexual  satiation,  but  reflect  adaptation  to 
particular  stimulus  conditions"  (p.  620).  It  would  seem  that  by  ex- 
panding the  definition  of  satiation  to  include  factors  of  stimulus  adap- 
tation, Fisher  has  given  support  to  Aronson's  (1959)  contention  that 
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even  in  species  with  limited  cortical  representation,  sexual  behavior 
is  not  wholly  dependent  upon  the  action  of  androgenic  hormones.  That 
is,  the  fact  that  testicular  hormones  were  present  cannot  account  for 
the  increase  in  capacity,  since  that  increase  appeared  only  under  con- 
ditions of  stimulus  change. 

Fisher's  (1962)  study  presents  several  interesting  avenues  of 
approach  to  the  study  of  sexual  behavior.  First,  and  common  to  the 
investigation  of  any  species,  is  the  problem  of  determining  the  general- 
ity of  increased  sexual  capacity  following  stimulus  variation,  and  the 
nature  of  the  response  which  is  reactivated.  Secondly,  stimulus  varia- 
tion presents  a very  feasible  method  of  determining  the  strength  of 
those  elements  of  sexual  behavior  which  are  not  directly  dependent  upon 
the  presence  of  gonadal  hormones,  that  is,  the  frequency  of  those  com- 
ponents of  mating  behavior  displayed  by  the  gonadectomized  male  when 
presented  with  successive  receptive  females. 

A primary  objective  of  this  study  was  to  determine  the  frequency 
of  occurrence  of  those  elements  of  behavior  which  constitute  the  gamo- 
practic  activity  of  the  intact,  sexually  experienced,  male  hamster. 

This  information  was  obtained  by  conducting  tests  to  sexual  exhaustion 
under  two  conditions:  (1)  repeated  presentations  of  a single  receptive 

female  (stimulus  stability),  and  (2)  presentations  of  successive  re- 
ceptive females  (stimulus  variation).  This  data  should  provide  the 
information  necessary  for  later  inter-specific  comparisons  involving 
the  hamster. 

A second  goal  of  this  study  was  an  attempt  to  clarify  the  rela- 
tionship between  testicular  hormones  and  elements  of  sexual  behavior  in 
a species  representative  of  lower  mammals.  This  was  achieved  by 
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exposing  two  groups  of  castrated  hamsters,  one  of  which  underwent 
testosterone  replacement  therapy,  to  the  experimental  conditions 
described  above. 

Further,  it  was  hoped  that  the  responses  of  gonadectomized  males 
to  successive  females  would  provide  specification  of  at  least  one  of 
the  factors  (external  stimuli)  responsible  for  the  continued  appearance 
of  some  aspects  of  mating  behavior.  That  is,  the  method  of  stimulus 
variation  should  have  provided  a measure  of  the  strength  of  responses 
occurring  in  the  absence  of  endogenous  hormones. 

The  golden  hamster  (Cricetus  auratus)  was  well  fitted  to  serve 
as  the  subject  of  this  investigation  for  several  reasons.  First,  the 
male  hamster  had  been  shown  to  exhibit  a high  level  of  well-defined 
sexual  activity  (Beach  and  Rabedeau,  1959).  The  recording  of  pertinent 
data  thus  proceeded  with  relative  ease.  Secondly,  the  hamster  occupies 
a comparatively  low  phyletic  position  within  the  class  Mammalia.  It 
therefore  provided  information  directly  relevant  to  the  problems  cited 
above,  namely,  the  somewhat  obscure  relationship  between  testicular 
hormones  and  erotic  behavior  in  lower  mammals.  Lastly,  being  a rodent, 
the  hamster  was  a most  logical  candidate  for  an  extension  of  Fisher’s 
(1962)  work  on  the  effect  of  stimulus  variation  in  the  rat. 

Restatement  of  Problems 

This  investigation  has  been  designed  to  answer  the  following 
questions:  (1)  what  are  the  component  acts  which  constitute  the  total 

sequence  of  sexual  behavior  in  the  male  hamster;  (2)  what  changes,  if 
any,  occur  in  the  frequency  of  these  components  under  conditions  of 
stimulus  variation;  and  (3)  what  relationship  obtains  between  the 
various  elements  of  sexual  behavior  and  testicular  hormones? 
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The  first  question,  pertaining  to  the  composition  of  reproductive 
behavior  in  the  male  hamster,  can  be  answered  by  an  analysis  of  the 
data  obtained  from  observations  of  the  Intact  males.  This  descriptive 
evidence  is  considered  a prerequisite  to  future  inter-  and  intra-specific 
comparative  work. 

The  effect  of  external  stimuli  on  a species  of  lower  mammal  can 
be  assessed  by  comparing  the  frequency  of  components  of  mating  behavior 
of  Normal  males  under  conditions  of  stimulus  variation  and  stimulus  sta- 
bility. An  increase  in  the  frequency  of  total  components  under  the 
condition  of  stimulus  variation  would  indicate  the  relative  independence 
of  the  effect  of  experiential  factors  (external  stimuli)  from  the 
effects  of  gonadal  hormones. 

Data  relevant  to  the  relationship  between  various  elements  of 
gamopractic  activity  and  gonadal  hormones  can  be  obtained  by  comparisons 
of  the  responses  of  Castrates , Castrates  with  Hormone  Replacement , and 
Normal  males.  A high  degree  of  similarity  in  the  frequency  and  pat- 
terning of  responses  shown  by  the  Normal  and  Castrate  with  Replacement 
animals  is  assumed  to  indicate  the  functional  equivalence  of  exogenous 
and  endogenous  hormones.  Comparison  of  the  Castrates  and  Castrates  with 
Replacement  should  reveal  both  the  qualitative  and  quantitative  aspects 
of  mating  behavior  whose  expression  is  dependent  upon  the  presence  of 
gonadal  hormones. 


CHAPTER  II 


METHOD 

Subjects 

Thirty-five  sexually  naive  male  Syrian  Golden  hamsters,  obtained 
from  Manor  Farms,  New  Jersey,  constituted  the  experimental  stock.  They 
were  100- days  of  age  at  the  outset  of  the  study.  Throughout  the  course 
of  the  experiment  they  were  maintained  on  an  ad  libitum  diet  of  purina 
lab  chow  and  water.  This  diet  was  supplemented  weekly  with  assorted 
cereal  grains  and  vegetables.  The  animals  were  caged  individually  in 
an  air-conditioned  room  in  which  a 12-hour  light-dark  cycle  was  main- 
tained. The  40  ovariectomized  females  used  in  the  sex  testing  were 
maintained  in  the  same  colony  room  under  the  conditions  described  above. 

Apparatus 

The  preliminary  testing  was  conducted  in  a converted  aquarium 
which  was  divided  into  five  compartments  12  1/2  inches  in  length  and 
8 inches  in  width.  Lighting  was  provided  by  four  40-watt  fluorescent 
tubes  suspended  5 feet  above  the  apparatus. 

The  apparatus  for  the  experimental  tests  (shown  in  Figure  1) 
consisted  of  a clear  plexiglass  cylinder  12  inches  high  and  19  inches 
in  diameter  which  rested  upon  a circular  plate  glass  base.  The  plat- 
form was  mounted  in  a circular  opening  in  the  top  of  a 24  x 24  x 24 
inch  parallelopiped.  The  parallelopiped  was  open  at  the  front  to  allow 
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Fig.  1.  Apparatus  used  in  the  experimental  tests. 
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the  observer  to  view  up  through  the  base  of  the  platform  by  means  of 
an  18  x 18  inch  diagonal  mirror.  The  mirror  was  adjustable  to  allow 
for  various  observation  angles.  This  arrangement  afforded  both  a 
ventral  and  a dorsal  view  of  the  subject.  Rotation  of  the  platform 
was  made  possible  by  a remote  crank  which  changed  the  location  of 
the  subject  relative  to  the  observer.  Variable-intensity,  diffuse 
lighting  was  provided  by  three  25-watt  bulbs  embedded  behind  ground 
glass  shields  around  the  periphery  of  the  platform.  Maximum  intensity 
(a  total  of  75  watts)  was  utilized  throughout  this  study.  A one- 
minute  timer  was  used  to  activate  a buzzer  which  divided  total  re- 
cording time  into  one-minute  intervals.  General  room  illumination  was 
provided  by  four  40-watt  fluorescent  bulbs  located  approximately  six 
feet  above  and  five  feet  in  front  of  the  observation  platform. 

Procedure 

Females . Forty  ovariectomized  female  hamsters  were  used  in  the 
sex  testing.  Simulated  estrus  was  induced  by  injection  of  .10  mg. 
estradiol  (2.0  mg./cc  in  sesame  oil)  75  hours  before  testing  and  1.0 
mg.  progesterone  (25  mg./cc  in  sesame  oil)  three  hours  before  testing. 
Records  were  maintained  throughout  the  study  so  that  any  changes  in 
the  test  females'  behavior  and/or  physical  condition  could  be  revealed 
and  corrected  if  necessary  (see  Appendix  A). 

Pre-testing.  In  sessions  spaced  from  seven  to  11  days  apart, 
each  of  the  35  experimental  subjects  was  given  four  30-minute  periods 
of  individual  exposure  to  an  estrus  female.  A male  was  placed  in  each 
of  the  aquarium  compartments  with  an  estrus  female,  so  that  five  sub- 
jects were  observed  simultaneously.  Intromission  frequency  was 
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recorded  for  each  male.  On  the  basis  of  their  average  number  of  intro- 
missions during  these  tests,  as  shown  in  Table  1,  27  males  were  formed 
into  nine  subsets  of  matched  trios.  These  averages  appeared  to  be  a 
stable  basis  for  selection,  since  a Friedman  two-way  analysis  of 
variance  indicated  no  systematic  changes  in  intromission  frequency 
over  the  four  tests  (.05  level  of  confidence,  df  = 3,  = 3.6). 

Individual  members  of  each  trio  were  then  assigned  to  one  of  three 
experimental  groups:  Castrates  (C),  Castrates  with  Hormone  Replacement 

therapy  (CR),  and  Normals  (N).  The  remaining  members  of  the  experi- 
mental stock  were  designated  as  substitutes. 

The  length  of  time  involved  in  a satiation  test  for  an  indivi- 
dual subject  made  it  impossible  to  complete  the  tests  for  all  members 
of  the  three  groups  in  a single  session.  A further  subdivision  of 
groups  was  therefore  carried  out  by  which  three  animals  from  each  of 
the  experimental  groups  (C,  CR,  and  N)  were  assigned  to  one  of  three 
replications.  This  procedure  was  chosen  in  order  to  distribute  the 
possible  effects  of  increasing  age,  and  time  since  pre-testing,  equally 
among  the  three  groups.  A replication,  during  which  three  animals  from 
each  of  the  three  groups  were  tested,  consumed  approximately  one  month. 

Surgery . All  animals  which  had  been  assigned  to  groups  C and 

CR  underwent  bilateral  gonadectomies  45  days  prior  to  their  scheduled 
testing  period.  This  amount  of  time  has  been  found  adequate  for  the 
completion  of  behavioral  and  physiological  changes  entailed  by  castra- 
tion (Ortiz,  1953;  Warren  and  Aronson,  1956;  Kimmel,  1962).  The 
operations  were  performed  under  sodium  pentobarbital  (nembutal)  anes- 
thetic; atropine  sulfate  was  used  to  reduce  respiratory  complications. 
For  those  animals  designated  as  CR's,  hormone  replacement  therapy  was 


Animal  Assignments  to  Group  and  Replication  According  to  Mean  Frequency  of 


15 


c 

CO 

in 

o 

CO 

lO 

IT) 

O 

m 

in 

ITS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0) 

o 

03 

3- 

CD 

it 

UO 

r^ 

o 

cn 

E 

ID 

co 

it 

It 

it 

It 

it 

it 

it 

g 

o 

s 


a) 

XI 

§ 

55 

H 

ro 

E 

•H 


c 

< 


CM  CM  U0 
<NI  CO  CM 


H cn  co 

H CO  H 


cn  c*  oo 

CM  CO  CM 


bO 

C 

•H 

P 

W 

<u 

H 

>> 

& 

<TJ 

C 

•H 

e 

»H 


o 

cu 

c 


T3 

<D 

> 

(D 


P 

G 

<D 

c 

B 

IT) 

<D 

<1) 

O 

E 

n3 

P 

(X 

<y 

p: 

U 

V 

,c 

■C 

p 

ffj 

•H 

9 

55 

w 

rH 

<D 

03 

P 

E 

rd 

•H 

G 

G 

P 

< 

CO 

fO 

CJ 

00  CO  O 
• • • 

o r-  co 
in  n a- 


CM  o o 
• • • 

on  co 
3-  3-  3- 


o o oo 
• • • 

lO  H if) 
a-  3 m 


103-10  3-^HCTi  03-0 

H H CM  CM  rH  CO  CO  3- 


JZ 

O 

< 


w 

c 

o 

>H 

W 

(0 

•H 


E 

O 

u 

p 

c 


C 

in 

in 

o 

o 

CO 

00 

o 

CO 

CO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0) 

cr> 

CO 

CM 

Cn 

it 

ID 

CM 

s 

in 

CO 

It 

it 

it 

It 

It 

it 

cn 

<y 

p 

G 

p 

w 

ctf 

o 


G 

o 

'i 

g 

55 

rH 

fO 

B 

•H 


c 

< 


H Is  fO 


cn  o co 


(JO  00  CM 
CM 


hH 

hH 

V-H 

M 

VH 

G 

G 

G 

O 

o 

o 

•H 

•H 

•H 

P 

P 

P 

fO 

n3 

fO 

o 

u 

o 

•H 

•H 

•H 

*— 1 

rH 

rH 

a 

D« 

Cl4 

<1> 

<D 

<D 

PS 

p: 

ach  row  of  three  animals  represents  a matched  trio 


16 


initiated  one  week  following  surgery.  Each  CR  received  an  intra- 
muscular injection  of  10  mg.  perandren  phenylacetate  (50  mg./cc)  once 
every  15  days  throughout  the  duration  of  his  particular  test  session. 
Ferandren  phenylacetate  is  a microcrystalline  aqueous  suspension  of 
testosterone  phenylacetate  which  has  been  shown  to  have  a high  degree 
of  potency  and  lengthy  duration  of  effect  (Ciba  Pharmaceutical  Company, 
1961).  The  remaining  group  of  males  (N)  underwent  the  complete  surgi- 
cal procedure  with  the  exception  of  the  actual  removal  of  the  gonads. 

Testing.  All  tests  were  conducted  during  the  dark  phase  of 
the  normal  light -dark  cycle,  beginning  no  earlier  than  9:30  PM.  Time 
between  tests  for  any  given  animal  ranged  from  seven  to  11  days  to 
insure  complete  recovery  from  sexual  exhaustion  (Beach  and  Rabedeau, 
1959).  The  testing  schedule  was  arranged  to  accomplish  the  following: 
(1)  a male  was  not  exposed  to  a given  female  more  than  once  throughout 
the  entire  study;  (2)  no  female  was  used  for  "heavy"  testing  twice  in 
succession  (i.e.,  a Same  condition  or  one  of  the  first  two  females  in 
a Fresh  condition;  explanations  of  these  conditions  appear  below); 

(3)  no  male  was  consistently  tested  early  or  late  in  the  experimental 
sessions.  A sample  schedule  for  one  replication  is  shown  in  Appendix 
B.  In  the  event  that  the  scheduled  female  did  not  assume  lordosis 
within  five  minutes  of  her  introduction  into  the  apparatus,  she  was 
removed  to  her  home  cage  and  the  substitute  was  used  in  that  test. 

The  components  of  sexual  behavior  which  constituted  the  rating 
scale  are  listed  and  explained  in  Table  2.  The  observer  typed  the 
coded  components  as  they  occurred  during  the  test  sessions. 

In  order  to  familiarize  the  subjects  with  the  test  apparatus, 
they  were  allowed  a 30-minute  period  of  adaptation  upon  initial 
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Table  2 

Sexual  Behavior  Rating  Scale 


Category  of  Behavior  Explanation  Code 


Sniffing  female 

Ano-genital  region  sag 

Body  (other  than  ano-  sb 

genital  region) 

Licking  female 

Ano-genital  region  lag 

Body  (other  than  ano-  lb 

genital  region) 

Biting  female  b 

Pawing  female  p 

Mounting 

Posterior  Included  both  "mount"  and  mp 

"partial  intromission"  as 
defined  by  Beach  and  Rabe- 
deau  (1959) 

Abortive  Mount  from  the  anterior  or  ma 

side  of  the  female 

Intromission  Included  both  "complete  i 

intromission"  and  "ejacu- 
lation" as  defined  by  Beach 
and  Rabedeau  (1959) 

Sexual  grooming  Licking  self  (ano-genital  sg 

region) 
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exposure.  This  period  was  reduced  to  five  minutes  on  succeeding 
occasions. 

Each  male  was  tested  twice  under  Same  conditions  and  twice  under 
Fresh  conditions  for  a total  of  four  tests.  In  a Same  condition,  each 
male  was  assigned  one  female  and  one  substitute.  In  a given  test,  the 
male  was  removed  from  his  cage  and  placed  on  the  observation  platform. 
Following  the  adaptation  period,  the  female  was  removed  from  her  home 
cage  and  placed  with  the  male.  Observed  behaviors  were  recorded  in 
succeeding  one-minute  intervals.  When  a period  of  15  minutes  had 
elapsed  from  the  time  of  the  last  intromission,  the  female  was  removed 
from  the  apparatus  and  placed  in  a restraining  cage.  After  one  minute 
she  was  replaced  into  the  apparatus  with  the  male,  who  was  again 
tested  to  a criterion  of  15  minutes  without  intromission.  This  same 
procedure  was  repeated  until  there  were  two  consecutive  15-minute  periods 
without  intromission  (the  criterion  for  satiation),  at  which  time  testing 
was  terminated. 

Under  the  Fresh  condition,  each  male  was  assigned  four  females 
and  one  substitute.  Each  fresh  female  was  an  estrus  female  which  had 
not  been  mated  for  a least  seven  days.  Following  his  exposure  period 
in  the  apparatus,  the  male’s  first  scheduled  female  was  removed  from 
her  home  cage  and  placed  with  him.  Recording  continued  until  15  minutes 
had  elapsed  since  the  last  intromission.  At  this  time  the  female  was 
removed  from  the  test  apparatus  and  returned  to  her  home  cage.  After 
an  interval  of  one  minute  the  second  scheduled  female  was  removed  from 
her  home  cage  and  placed  with  the  male.  She  remained  with  the  male 
until  15  minutes  without  intromission  had  occurred.  This  procedure  was 
repeated  for  the  third  and  fourth  fresh  females.  Due  to  the  limited 
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number  of  available  females,  each  male  was  alloted  a total  of  only 
four  females  in  a Fresh  condition.  Of  these  four,  the  number  of  females 
he  actually  received  depended  upon  how  early  during  the  test  he  reached 
the  criterion  for  satiation  (two  consecutive  15-minute  periods  with- 
out intromission). 

Within  each  of  the  three  replications  the  conditions  were 
counter-balanced  such  that  the  order  of  testing  for  four  males  was 
Same-Fresh-Same-Fresh,  while  the  remaining  five  males  underwent  order 
Fresh-Same-Fresh-Same . 


CHAPTER  III 


RESULTS 

Preliminary  Analyses 

Effect  of  Varying  Intervals  between  Replications 

Since  three  members  of  each  of  the  three  experimental  groups 
were  tested  in  each  replication,  it  was  desirable  to  determine  whether 
or  not  the  amount  of  time  elapsing  between  the  three  replications  (each 
of  which  consumed  approximately  40  days)  had  any  differential  effect 
upon  performance.  A Kruskal-Wallis  one-way  analysis  of  variance  was 
used  to  compare  the  total  scores  of  the  subjects  in  the  three  repli- 
cations; no  differences  were  found  to  exist  (.05  level  of  confidence; 
df  = 2,  H = .2). 

Handling  of  Incomplete  Data 

For  the  purpose  of  the  statistical  analyses  in  this  study,  the 
data  of  each  animal  consisted  of  averages  of  the  scores  from  the  two 
Same  tests  and  averages  of  the  scores  from  the  two  Fresh  tests,  or  one 
set  of  mean  scores  for  each  of  the  two  conditions.  Several  subjects, 
however,  appeared  ill  on  one  of  the  nights  during  which  they  were  sche- 
duled to  be  tested.  In  such  cases  (see  Appendix  C) , a single  set  of 
scores  provided  the  data  for  that  animal  in  one  condition  instead  of  the 
usual  set  of  averages.  Each  animal  was  tested,  however,  at  least  once  in 
each  condition. 
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Description  and  Analyses  of  Gamopractic  Behavior 
Inter-group  Comparisons 

The  summaries  of  the  individual  animals’  behavior  over  the  four 
occasions  of  measurement  are  presented  in  Appendix  C.  For  the  purposes 
of  this  analysis,  the  subdivisions  within  each  of  the  categories  of 
licking,  sniffing,  and  mounting  have  been  combined. 

Figure  2 illustrates  the  mean  frequency  and  standard  deviation 
of  each  of  the  major  components  of  sexual  behavior  by  group.  A com- 
parison of  the  three  groups  on  each  category  by  a Kruskal-Wallis  one- 
way analysis  of  variance  indicated  that  they  differed  on  licking  (.05 
level  of  confidence;  df  =2;  H_  = 13.3),  mounting  (.05  level  of  confi- 
dence; df  = 2;  H.  = 17.3),  intromissions  (.05  level  confidence;  df  = 

2;  H_  = 10.7),  and  sexual  grooming  (.05  level  of  confidence;  df  = 2; 

H_  = 15.0).  A Mann-Whitney  U_  test  showed  that  in  all  of  the  above  men- 
tioned categories  the  C’s  performed  at  a lower  level  than  either  the 
CR’s  or  the  N's.  This  result,  however,  is  biased  by  the  fact  that 
while  the  CR's  and  N’s  average  115  minutes  per  test,  the  C’s  averaged 
only  47.5.  The  difference  in  time  spent  with  the  female  (presumably  a 
factor  limiting  the  number  of  components  of  sexual  behavior  exhibited) 
can  be  accounted  for  by  noting  that  the  criterion  of  satiation  involved 
two  consecutive  15-minute  periods  without  intromission,  and  the  majority 
of  C’s  failed  to  achieve  intromission. 

The  behavior  of  the  C group  can  be  better  assessed,  therefore, 
by  reference  to  Table  3,  which  shows  the  percentage  distribution  of 
total  components  over  the  various  recorded  categories.  The  C’s  showed 
no  dramatic  departure  from  the  pattern  shown  by  the  N’s  and  CR’s. 


NORMAL  (N)  CASTRATES  WITH  CASTRATES  (C) 
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Fig.  2.  The  mean  frequency  and  standard  deviation  of  each  behavioral  component  by  group 
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Intra-group  Analyses 

Normals  and  Castrates  with  Replacement.  Since  these  two  groups 
did  not  differ  with  respect  to  the  average  frequency  of  occurrence  of 
components  of  sexual  behavior,  their  results  will  be  presented  to- 
gether. As  shown  in  Figure  2,  both  the  N’s  and  CR’s  displayed  their 
highest  level  of  activity  in  the  consummatory  aspects  of  reproductive 
behavior.  Similarly,  the  intra-group  variation  is  relatively  lower  in 
the  categories  of  mounting,  intromissions,  and  sexual  grooming.  The 
considerable  variance  shown  by  both  groups  in  the  categories  of  biting 
and  pawing  would  seem  to  be  attributable  to  the  fact  that  the  rate  at 
which  these  responses  were  emitted  were  peculiar  to  individual  males 
(refer  to  Appendix  C).  The  similarity  between  these  two  groups  is  also 
apparent  in  Table  3,  in  which  the  individual  components  are  shown  as 
percentages  of  the  total  scores. 

A finding  of  considerable  interest  for  both  the  CR's  and  N’s  was 
the  "extended"  intromission.  The  modal  duration  of  a single  "regular" 
intromission  was  from  approximately  1.0  to  1.5  seconds.  The  "extended" 
intromission,  however,  was  observed  to  average  8.2  seconds  and  consti- 
tuted 28  percent  of  the  total  number  of  intromissions.  It  consistently 
appeared  toward  the  latter  part  of  a given  test,  following  an  average 
number  of  54  regular  intromissions.  After  a male  had  begun  to  make 
extended  intromissions,  it  was  highly  unlikely  that  those  of  shorter 
duration  would  reappear. 

Qualitatively,  the  typical  sequence  of  sexual  behavior  for  the 
N’s  and  CR’s  involved,  in  the  order  of  appearance,  sniffing,  licking, 
and  in  some  instances,  biting  and  pawing,  followed  by  a number  of 
mounts  and/or  intromissions  which  alternated  with  sexual  grooming. 
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This  complete  sequence  was  typically  followed  by  an  extended  period 
of  sexual  and  general  grooming.  Toward  the  end  of  a given  test  the 
male  often  engaged  in  short  periods  of  exploration  before  reinstigating 
the  sequence  of  sexual  behaviors.  A further  observation  was  that  as  a 
test  progressed  over  time,  the  male  became  more  distractable,  i.e., 
less  attentive  to  the  female;  in  addition,  the  duration  of  appetitive 
behavior  within  a given  sequence  tended  to  increase.  No  bizzare  be- 
haviors such  as  continuous  biting  were  observed  to  occur  among  the 
N's  and  CR's. 

Castrates . The  most  striking  aspect  of  the  Cs’  behavior  was 
their  intra-group  variability,  apparent  in  terms  of  the  magnitude  of 
the  standard  deviations  in  Figure  2.  This  variability  was  attributed 
to  relatively  stable  individual  differences  in  post-castration  gamo- 
practic  activity.  Figure  3,  for  example,  illustrates  the  mean  fre- 
quency for  three  males  who  are  provisionally  labelled  "types"  Castrate- 
A (C-A),  Castrate-B  (C-B),  and  Castrate-C  (C-C).  These  three  animals 
ranked  1.0,  4.5,  and  9.0,  respectively,  in  the  C group  on  the  mean  num- 
ber of  total  components  over  the  four  experimental  tests.  The  type 
C-A  male  continued  over  four  occasions  of  measurement  (up  to  80  days 
after  castration)  to  achieve  a high  frequency  of  intromissions.  The 
type  C-B  male  made  very  few  intromissions,  but  displayed  a relatively 
high  number  of  mounts  and  sexual  grooming.  The  sexual  responsiveness 
of  the  type  C-C  animal  was  considerably  depressed  over  all  categories. 

Qualitatively,  several  bizzare  bits  of  behavior  were  noted  among 
the  C group,  such  as  the  persistent  and  continuous  biting  shown  by 
male  number  10  on  one  occasion.  Such  occurrences,  however,  were  in- 
frequent and  did  not  appear  to  characterize  individuals.  Generally,  the 
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Fig.  3.  The  mean  frequency  of  each  behavioral  component  for  three  "types"  of  castrated 
animals. 
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organization  of  the  typical  sequence  of  the  Cs’  behavior  did  not  vary 
markedly  from  that  of  the  other  two  groups.  Differences  which  were 
noted  seemed  to  occur  with  respect  to  the  intensity  of  sexual  responses, 
the  C's  appearing  more  distractable  than  the  CR's  and  N's.  The  C,  for 
example,  was  quite  likely  to  interrupt  short  sequences  of  gamopractic 
activity  with  exploration,  and  was  much  less  susceptible  to  the  solici- 
tations of  the  female.  In  addition,  the  duration  of  appetitive  acti- 
vities such  as  sniffing,  licking,  pawing,  and  biting,  normally  occurring 
prior  to  mounting  and/or  intromissions  within  a given  sequence, 
appeared  to  be  considerably  extended  for  the  C's. 

Comparison  of  Fresh  and  Same  Conditions 
Preliminary  Analyses 

Before  an  analysis  of  any  differential  effects  of  the  Fresh  and 
Same  conditions  could  be  made,  it  was  necessary  to  ascertain  the  compara- 
bility of  the  subjects  undergoing  the  ordering  Same-Fresh-Same-Fresh 
with  those  undergoing  the  ordering  Fresh-Same-Fresh-Same.  When  the 
scores  of  the  animals  in  the  two  orders  were  compared  by  a Mann-Whitney 
_U  test  for  the  N and  CR  groups,  it  was  apparent  that  the  order  of  con- 
ditions had  no  effect  upon  total  performance  (.05  level  of  confidence; 

N_  = 9;  U_  = 25)  or  upon  intromission  frequency  (.05  level  of  confidence; 

N = 9;  U = 23). 

Since  the  first  female  in  both  the  Fresh  and  Same  conditions  was 
"new"  to  the  male,  it  was  also  necessary  to  determine  whether  any 
differences  in  total  intromission  frequency  under  the  two  conditions 
were  due  to  a differential  number  of  responses  made  with  the  first  female 
(or  during  the  first  presentation  of  a female).  A Wilcoxin  signed-ranks 
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test  for  N’s  and  CR’s  indicated  that  there  was  no  difference  between 
the  two  conditions  in  the  number  of  intromissions  exhibited  with  the 
first  female  (or  presentation)  (.05  level  of  confidence;  N = 18;  T = 
49.5). 

Normals  and  Castrates  with  Replacement 

A Wilcoxin  sign-test  of  the  effects  of  stimulus  stability 
versus  stimulus  variation  (Figure  4)  showed  that  the  average  total  per- 
formance was  significantly  higher  in  the  Fresh  condition  for  both  the 
CR’s  (.05  level  of  confidence;  £ = 9;  £ = 3)  and  the  N’s  (.05  level 

of  confidence;  £ = 9;  £ = 2).  The  similarity  between  the  two  groups 

was  indicated  by  a Mann-Whitney  £ test  which  showed  no  difference  be- 
tween the  two  groups’  total  performances  in  either  the  Fresh  (.05  level 
of  confidence;  £ = 9;  £ = 30)  or  the  Same  (.05  level  of  confidence; 

£ = 9,  £ = 20)  condition.  Likewise,  when  analysed  in  terms  of  intro- 

mission frequency  the  two  groups  showed  remarkable  similarity  under  both 
the  Fresh  (.05  level  of  confidence;  £ = 9;  £ = 30)  and  the  Same  (.05 

level  of  confidence;  N=9;  U=28)  conditions. 

The  distribution  of  total  components  over  categories  in  the 
Fresh  and  Same  conditions  for  each  group  is  shown  in  Figure  5.  In  the 
Fresh  condition  there  was  a general  increase  in  frequency  for  all 
components;  for  the  N’s  and  CR's  the  amount  of  increase  is,  however, 
in  all  cases  proportionate  to  the  frequency  in  the  Same  condition.  In 
the  combined  CR  and  N group  it  was  observed  that  there  were  three 
animals  (numbers  30,  24,  and  29)  which  did  not  show  an  increase  in  terms 
of  total  components  in  the  Fresh  condition,  and  one  animal  (number  34) 
which  did  not  show  an  increase  in  intromission  frequency  in  the  Fresh 
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Fig.  4.  The  mean  frequency  of  total  components  under  Same  and  Fresh  conditions  by  group. 


FRESH 


30 


O 

00 


o 

(O 


o 


o 

<\1 


O 

O 


O 

oo 


o 

(O 


o 

't 


o 

<\J 


cr  O 

(j  </) 


z 

0C  ,1 

u H 
u 


cr 

u 


g “■ 

o 


z 

cr 

u 


CD 


<T 

U 

U 


<r  oo 
u 


oo 

CL 

D 

O 

cc 

e> 


o 

z 

< 


00 


Ld 

Z 

o 

Q. 

z 

o 

u 


(0 

c 

o 


A DN3D03H J 


NV3W 


Fig.  5.  The  mean  frequency  of  each  behavioral  component  under  Same  and  Fresh  conditi 
by  group. 
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Figure  6 is  presented  in  order  to  show  the  percentage  distri- 
bution of  total  components  over  categories  of  response  for  each  group. 
Once  again  there  is  a striking  resemblance  between  the  N’s  and  CR’s 
in  the  general  composition  of  sexual  behavior,  with  both  showing  a 
slightly  higher  percentage  of  consummatory  activity  (mounting,  intro- 
missions, and  sexual  grooming)  in  the  Same  condition. 

Responses  to  succeeding  females  in  the  Fresh  condition  and  re- 
peated exposures  to  the  same  female  in  the  Same  condition  are  shown  in 
terms  of  average  frequency  of  responses  and  percentages  in  Tables  4 
through  6.  Of  some  interest  is  the  increase  in  frequency  shown  by 
the  N’s  and  CR’s  with  females  2,  3,  and  4 in  the  Fresh  condition. 

When  the  composition  of  behavior  for  the  two  groups  was  compared,  it 
was  noted  that  although  there  was  considerable  similarity,  the  N’s  did 
tend  toward  a higher  proportion  of  activities  with  females  2,  3,  and  4 
in  both  the  Same  and  the  Fresh  conditions  than  the  CR’s. 

While  the  N’s  and  CR’s  did  not  differ  with  respect  to  their 
performances  under  the  Fresh  and  Same  conditions,  there  appeared  to  be 
considerable  individual  variation  within  groups.  The  N and  CR  groups 
were,  therefore,  combined  and  the  members  were  placed  in  a "high"  or 
"low"  group  depending  upon  whether  their  total  number  of  intromissions 
exceeded  300.  This  division  yielded  two  groups  of  nine  subjects  each, 
with  the  high  group  having  1894  intromissions  in  the  Fresh  condition 
and  1210  in  the  Same  condition,  while  the  low  group  had  1330  in  the 
Fresh  condition  and  1088  in  the  Same.  The  difference  between  the  Fresh 
and  Same  scores  of  the  high  group  was  compared  with  the  difference  be- 
tween the  Fresh  and  Same  scores  for  the  low  group  by  a Mann-Whitney  U 
test.  The  difference  for  the  high  group  was  significantly  greater 
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Table  4 


Average  Frequencies  and  Percentages  of  Responses  to  Succeeding 
Females  in  the  Fresh  Condition  and  Repeated  Exposures  to 
the  Same  Female  in  the  Same  Condition  for  the 
Normal  Group 


S 

L 

B 

Components 
P M 

I 

SG 

Total 

Same  Condition 

Presentation  1 

f 

21 

45 

8 

12 

66 

61 

95 

308 

percent 

75 

86 

89 

73 

83 

95 

86 

86 

Presentation  2 

f 

5 

6 

1 

3 

11 

3 

12 

41 

percent 

18 

11 

11 

17 

14 

5 

11 

11 

Presentation  3 

f 

2 

1 

0 

2 

2 

0 

3 

10 

percent 

7 

3 

0 

10 

3 

0 

3 

3 

Presentation  4 

f 

percent 


Fresh  Condition 
Female  1 

f 

22 

46 

8 

8 

81 

71 

107 

343 

percent 

46 

51 

56 

41 

65 

69 

64 

60 

Female  2 

f 

13 

25 

4 

5 

25 

21 

36 

129 

percent 

27 

27 

25 

24 

20 

20 

22 

23 

Female  3 

f 

8 

13 

2 

4 

13 

8 

16 

64 

percent 

17 

14 

12 

21 

10 

7 

9 

11 

Female  4 

f 

5 

7 

1 

3 

6 

4 

9 

35 

percent 

10 

8 

7 

14 

5 

4 

5 

6 
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Table  5 


Average  Frequencies  and  Percentages  of  Responses  to  Succeeding 
Females  in  the  Fresh  Condition  and  Repeated  Exposures  to 
the  Same  Female  in  the  Same  Condition  for  the 
Castrate  with  Replacement  Group 


S 

L 

B 

Components 
P M 

I 

SG 

Total 

Same  Condition 

Presentation  1 

f 

15 

34 

5 

8 

62 

71 

90 

285 

percent 

80 

92 

100 

80 

91 

97 

94 

93 

Presentation  2 

f 

3 

2 

0 

2 

5 

2 

5 

19 

percent 

15 

5 

0 

20 

8 

3 

5 

6 

Presentation  3 

f 

1 

1 

0 

0 

1 

0 

1 

4 

percent 

5 

3 

0 

0 

1 

0 

1 

1 

Presentation  4 

f 

percent 


Fresh  Condition 
Female  1 

f 

22 

45 

3 

14 

65 

73 

103 

326 

percent 

55 

57 

23 

54 

73 

78 

74 

68 

Female  2 

f 

11 

19 

9 

7 

15 

13 

22 

96 

percent 

27 

24 

69 

27 

16 

14 

16 

20 

Female  3 

f 

5 

11 

1 

4 

5 

5 

9 

41 

percent 

12 

14 

8 

15 

7 

6 

7 

9 

Female  4 

f 

2 

4 

0 

1 

3 

2 

4 

16 

percent 

6 

5 

0 

4 

4 

2 

3 

3 

35 


Table  6 


Average  Frequencies  and  Percentages  of  Responses  to  Succeeding 
Females  in  the  Fresh  Condition  and  Repeated  Exposures  to 
the  Same  Female  in  the  Same  Condition  for  the 
Castrate  Group 


Components 

s 

L 

B P M 

I 

SG  Total 

Same  Condition 


Presentation 

1 

f 

13 

17 

percent 

72 

80 

Presentation 

2 

f 

5 

3 

percent 

28 

15 

Presentation 

3 

_f 

0 

1 

percent 

0 

5 

Presentation 

4 

f 

0 

0 

percent 

0 

0 

15 

6 

36 

16 

33 

136 

55 

75 

67 

62 

60 

65 

12 

2 

14 

4 

14 

54 

42 

25 

26 

14 

26 

25 

1 

0 

4 

5 

7 

19 

3 

0 

7 

21 

12 

9 

0 

0 

0 

1 

1 

2 

0 

0 

0 

3 

2 

1 

Fresh  Condition 


Female  1 

f 

15 

18 

4 

6 

34 

11 

27 

115 

percent 

56 

57 

80 

60 

66 

64 

49 

58 

Female  2 

f 

9 

8 

1 

3 

12 

3 

21 

57 

percent 

34 

27 

20 

30 

23 

19 

38 

29 

Female  3 

f 

1 

3 

0 

1 

4 

2 

5 

16 

percent 

6 

10 

0 

10 

8 

11 

9 

9 

f 

percent 


1 

4 


0 

0 


2 

3 


1 

6 


2 

4 


8 

4 


Female  4 
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than  that  for  the  low  group  (p  = .05;  N = 9;  U = 16).  These  results 
indicated  that  the  high  group  was  more  responsive  to  successive  females 
in  the  Fresh  condition  than  the  low  group. 

Castrates 

When  analyzed  by  a Wilcoxin  signed-ranks  test  the  total  per- 
formance scores  for  the  C group  were  found  to  be  independent  of  condi- 
tions (.05  level  of  confidence;  N.  = 9;  T = 22).  For  this  reason  the 
C’s  were  not  included  in  the  analyses  for  order  and  first  female 
effect.  In  spite  of  the  fact  that  there  were  no  systematic  responses 
to  conditions,  reference  to  Figure  4 indicates  that  the  C group  did 
show  some  increase  in  response  under  Fresh  conditions  in  the  categories 
of  sniffing,  licking,  and  pawing,  relatively  no  change  in  mounting  and 
sexual  grooming,  and  a decrease  in  intromissions.  The  probable  cause 
of  any  lack  of  clear-cut  response  to  conditions  lies  in  the  variability 
of  the  group,  i.e.,  five  C’s  showed  increases  in  total  components  in 
the  Fresh  condition,  while  the  remaining  four  had  higher  scores  in 
the  Same  condition.  For  example,  under  the  ordering  Same-Fresh-Same- 
Fresh,  the  type  C-A  animal  cited  above  (Description  and  Analyses  of 
Gamopractic  Behavior:  Castrates)  had  total  component  frequencies  of 

440,  665,  318,  and  822;  the  type  C-B  animal  scored  438,  90,  153,  and 
80;  while  the  type  C-C  male  scored  20,  51,  36,  and  58. 

When  the  patterning  of  behavior  is  considered  (Figure  5),  the  C 
group  shows  about  the  same  distribution  as  the  other  two  groups,  even 
exceeding  CR’s  and  N’s  in  percentage  of  mounting  and  sniffing.  As 
pointed  out  earlier,  the  high  percentage  of  biting  is  attributable  to 
the  performance  of  one  male  (number  10)  on  one  occasion. 

When  responses  to  succeeding  females  are  examined,  no  overall 
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differences  in  pattern  can  be  seen  (Table  6).  That  is,  the  distribu- 
tion of  components  for  the  C group  is  approximately  proportional  over 
females.  When  comparisons  are  made  over  groups,  however,  it  appears 
that  the  C’s  showed  a considerable  increase  with  females  2,  3,  and  4 
in  the  Same  condition  as  opposed  to  the  CR’s  and  N's.  A further  dif- 
ference between  the  three  groups  is  the  lack  of  a general  increase  in 
either  frequency  or  proportion  shown  by  the  C group  when  Fresh  and 
Same  conditions  are  compared. 


CHAPTER  IV 


DISCUSSION 


An  Overview 

The  purpose  of  the  present  study  was  to  obtain  a detailed  des- 
cription of  the  gamopractic  behavior  of  the  Normal,  Castrate  with  Hor- 
mone Replacement,  and  Castrate  male  hamster  under  conditions  of  stimulus 
variation  and  stability.  The  results  of  inter-  and  intra-group  compari- 
sons and  their  relation  to  relevant  empirical  evidence  and  theoretical 
positions  are  presented  in  the  following  order. 

1.  The  method  devised  to  measure  and  classify  the  gamopractic 
behavior  of  the  male  hamster  is  discussed  in  terms  of  its  adequacy  and 
compared  to  similar  devices  developed  and  used  in  studies  of  rodent  be- 
havior. 

2.  A primary  goal  of  this  study  was  to  obtain  a description  of 
the  frequency  and  distribution  of  the  elements  which  constitute  the  re- 
productive behavior  of  the  Intact  male  hamster.  The  results  indicated 
that  Normal  males  displayed  their  highest  level  of  activity  in  the  con- 
summatory  aspects  of  behavior  with  considerable  intra-group  variability 
in  both  appetitive  and  consummatory  responses.  This  variability  is 
considered  in  terms  of  the  experiential  and  genetic  factors  which  have 
been  shown  to  influence  it. 

3.  A second  problem  underlying  this  investigation  concerned  the 
effect  of  external  stimuli  upon  the  sexual  responses  of  a representative 
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species  of  lower  mammals.  Intact  male  hamsters  were  found  to  respond 
to  conditions  of  stimulus  variation  with  a systematic  increase  in 
response  frequency.  This  evidence  is  compared  with  similar  findings 
in  other  vertebrate  species.  Several  suggestions  are  made  for  studies 
designed  to  investigate  both  the  perceptual  and  neurological  factors 
underlying  changes  in  response  relative  to  stimulus  conditions.  The 
significance  of  these  results,  which  indicate  the  influence  of  experi- 
ential factors  on  the  sexual  behavior  of  lower  mammals,  is  then  con- 
sidered with  respect  to  the  theoretical  positions  of  Beach  (1958)  and 
Aronson  (1959),  while  sexual  satiation,  as  seen  in  the  Intact  male 
hamster,  is  related  to  Thorpe's  (1958)  notion  of  "experimental  extinc- 
tion." 

4.  The  final  concern  of  this  project  was  the  nature  of  the 
relation  holding  between  the  various  elements  of  gamopractic  activity 
and  testicular  hormones.  This  problem  had  two  ramifications.  The 
first  of  these  was  related  to  data  bearing  on  the  functional  equivalence 
of  exogenous  and  endogenous  hormones , which  were  obtained  by  comparing 
the  frequency  and  distribution  of  responses  exhibited  by  Intact  males 
and  Castrates  with  Hormone  Replacement.  Analysis  indicated  that  there 
was  a statistical  similarity  between  the  two  groups.  This  similarity 
is  discussed  with  particular  emphasis  on  the  trend  toward  a depressed 
frequency  of  responses  shown  by  the  CR's  under  both  Fresh  and  Same  con- 
ditions. Explanations  for  the  existance  of  this  trend  are  couched  in 
terms  of  the  matching  procedures  used  to  form  the  two  groups  and  the 
fact  that  a uniform  dosage  level  was  administered  to  the  CR  subjects. 

The  second  aspect  of  the  problem  regarding  gonadal  hormones  and  sexual 
responses  involved  specification  of  changes  in  the  frequency  and 
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organization  of  components  following  gonadectomy,  i.e.,  in  the  absence 
of  testicular  hormones.  When  the  Castrates  were  compared  with  the  CR’s 
and  N’s  it  was  found  that  although  they  exhibited  a lower  frequency  of 
components,  there  was  no  apparent  change  in  the  organization  of  repro- 
ductive behavior. 

It  was  concluded  that  the  qualitative  aspects  of  behavior  in  the 
male  hamster  are  not  dependent  upon  gonadal  hormones , while  the  quant i- 
tative  aspects  undergo  a considerable  decline.  These  findings  are 
related  to  the  bulk  of  evidence  which  indicates  that  among  male  verte- 
brates both  organization  and  frequency  of  sexual  responses  undergo 
changes  following  castration.  Suggestions  are  made  which  might  provide 
for  reconciliation  of  the  data  from  male  hamsters  with  those  which  are 
generally  found  among  vertebrates. 

The  most  significant  finding  with  respect  to  the  post-castration 
behavior  of  hamsters  was  the  extreme  individual  variation  in  the  main- 
tenance of  gamopractic  activity.  The  emergence  of  individuals  with 
sustained  post-operative  potency  is  compared  to  related  findings  among 
higher  mammals  and  it  is  concluded  that,  relative  to  average  life  span, 
the  behavior  of  the  hamster  parallels  that  of  carnivores.  This  finding 
is  discussed  in  terms  of  the  theoretical  position  of  Beach  (1958),  and 
several  suggestions  are  made  with  regard  to  clarification  of  the  be- 
havioral characteristics  of  "types"  of  male  hamsters. 

The  Castrates  were  also  found  to  exhibit  individual  differences 
in  response  to  the  Same  and  Fresh  conditions,  with  a trend  toward  in- 
creased responses  in  the  Same  condition.  This  is  discussed  in  terms  of 
the  qualitative  observation  that,  in  general,  the  Castrated  male  hamsters’ 
reaction  to  the  stimulus  female  tends  toward  one  or  the  other  extreme 
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on  the  "arousal"  continuum.  It  is  suggested  that  these  characteristic 
levels  of  arousal  are  under  the  influence  of  genetic  factors. 

Measurement  and  Classification  of  Behavior 

A primary  objective  of  this  study  was  to  obtain  a complete  des- 
cription of  the  gamopractic  behavior  of  the  male  hamster.  The  proce- 
dure developed  to  accomplish  this  was  based  upon  the  selection  of  all 
of  the  aspects  of  reproductive  activity  which,  by  their  temporal  proxi- 
mity and  qualitative  similarity,  could  be  designated  as  unique  classes 
of  behavior.  The  components,  given  in  the  order  in  which  they  appear 
in  the  course  of  sexual  interaction,  are  sniffing,  licking,  biting, 
pawing,  mounting,  intromissions,  and  sexual  self-grooming.  This  scale 
was  found  to  be  fully  adequate  to  describe  the  activities  of  the  sub- 
jects during  the  experimental  tests,  and  to  compare  and  contrast  the 
three  groups  of  subjects. 

The  general  specifications  for  this  scale  were  based  upon  Aron- 
son's (1959)  suggestion  that  all  of  the  elements  of  reproductive  beha- 
vior must  be  considered  before  it  is  possible  to  delineate  the  relation- 
ship between  these  elements  and  the  mechanisms  presumed  to  underlie 
them.  Unfortunately,  neither  of  the  scoring  systems  most  prevalent  in 
this  country  (Young,  1961)  were  suitable.  The  scale  which  has  reached 
its  final  form  through  the  efforts  of  Beach  and  Holz  (1946)  is  primarily 
concerned  with  the  copulatory  responses  of  the  male  rat.  Young  and 
Grunt  (1951),  on  the  other  hand,  have  developed  a much  broader  descrip- 
tive device  for  recording  both  the  pre-copulatory  and  copulatory  responses 
of  the  male  guinea  pig. 

Both  of  these  systems  include  "ejaculation"  as  a discreet  and 
identifiable  response,  although  Beach  and  Holz  (1946)  specify  that  in 
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the  male  rat  "ejaculation”  refers  solely  to  observable  mating  reac- 
tions, without  implications  as  to  the  discharge  of  seminal  fluid.  The 
inclusion  of  this  component  tends  to  reduce  the  possible  number  of 
species  comparisons,  since  in  the  present  study  the  male  hamster  was 
not  observed  to  exhibit  any  discreet  response  pattern  which  could  be 
reliably  identified  as  "ejaculation."  Further,  it  is  felt  that  the 
degree  of  importance  attached  to  such  a response  is  questionable  in 
view  of  Chang  and  Shaeffer's  (1957)  study  of  ejaculation  in  the  male 
hamster.  They  conclude  that  "although  the  insertion  of  the  penis  may 
be  observed  at  copulation,  whether  he  will  ejaculate  at  each  copulation 
is  not  known"  (p.  107),  It  is  felt,  however,  that  there  is  need  for  a 
careful  investigation  of  the  correspondence  between  the  behavioral  and 
physiological  characteristics  of  ejaculation  in  the  male  hamster. 

Gamopractic  Behavior  of  the  Normal  Male  Hamster 

"Appetitive"  and  "consumatory"  behavior.  A major  purpose  of 
this  study  was  to  obtain  a description  of  the  occurrence  of  the  indi- 
vidual elements  which  constitute  the  gamopractic  behavior  of  the  intact, 
sexually  experienced  male  hamster.  When  the  results  were  analyzed  in 
terms  of  the  percentage  of  total  components  occurring  in  each  cate- 
gory of  behavior  (Table  3,  page  23),  the  average  distribution  for  the 
Normal  male  was  as  follows:  sniffing,  8 percent;  licking  16  percent; 

biting,  2 percent;  pawing,  4 percent;  mounts,  22  percent;  intro- 
missions, 18  percent;  and  sexual  grooming,  30  percent. 

Discussions  of  sexual  behavior  often  make  reference  to  a duality 
of  functions,  first  noted  by  Craig  (1918),  and  later  given  prominence 
by  Beach  (1958)  and  Soulairac  (1952a,  1952b,  1952c).  Craig  (1918) 
applied  the  term  "appetitive"  to  those  aspects  of  mating  behavior  which 
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lead  the  animal  toward  the  external  situation  necessary  to  copulation. 
"Appetitive"  behaviors  were  characteristically  more  variable  in  form 
than  the  rigid  and  stereotyped  "consummatory"  components,  which  con- 
stitute the  final  acts  in  the  sequence.  When  the  gamopractic  behavior 
of  the  male  hamster  was  placed  in  this  frame  of  reference,  the  acti- 
vities of  sniffing,  licking,  biting,  and  pawing  were  designated  as 
"appetitive,"  while  mounting,  intromission,  and  sexual  grooming  con- 
stituted the  "consummatory"  phase.  This  is  essentially  the  same 
dichotomy  which  Young  (1961)  has  described  for  the  rat  and  guinea  pig, 
although  for  these  species  'bjaculation"is  included  as  the  major  consti- 
tuent of  the  consummatory  act. 

Analysis  of  the  distribution  of  the  male  hamster's  activity  in 
terms  of  the  above  mentioned  dichotomy  indicates  that  approximately 
30  percent  of  the  behaviors  shown  are  appetitive,  while  70  percent  are 
consummatory  (Table  3,  page  23).  These  percentages  are  probably  not 
representative  of  the  behavior  of  this  species  in  their  natural  environ- 
ment. This  speculation  is  based  primarily  upon  the  experimental  proce- 
dures employed  here  to  insure  the  selection  of  completely  receptive 
stimulus  females.  It  is  most  probable  that  under  uncontrolled  condi- 
tions the  male  hamster  would  encounter  a less  selected  population  of 
stimulus  females  and  could,  therefore,  display  a higher  proportion  of 
approach  and  courtship  behaviors. 

When  the  various  categories  of  response  within  the  two  major 
divisions  are  compared,  marked  differences  in  the  Normal  subjects' 
intra-group  variability  become  apparent  in  the  appetitive  behaviors, 
particularly  biting  and  pawing  (Figure  2,  page  22).  The  frequency  with 
which  these  activities  occurred  seemed  to  be  characteristic  of  given 
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animals,  although  some  degree  of  variation  was  seen  throughout  the 
group.  Less  pronounced  individual  differences  were  apparent  in  con- 
summatory  behavior. 

These  findings  were  not  unexpected.  Craig  (1918)  observed  that 
appetitive  behavior  is  typically  more  variable  than  consummatory  be- 
havior. With  regard  to  the  differences  between  individuals  of  a species, 
Young  (1961)  noted  that  "in  the  guinea  pig  and  rat  they  are  manifested 
by  variations  in  the  elements  of  the  pattern  and  by  variation  in  the 
scores  . . . and  these  [variations]  tend  to  persist"  (p.  1179).  The 
same  tendency  toward  individual  differences  in  both  the  patterning 
and  frequency  of  elements  of  sexual  behavior  has  been  noted  in  the 
hamster  (Beach  and  Pauker,  1949),  chickens  (Wood-Gush  and  Osborne, 

1956),  cats  (Green,  Clemente  and  De  Grcot,  1957),  and  chimpanzees 
(Young  and  Orbison,  1944). 

A considerable  amount  of  research  has  been  devoted  to  discovery 
of  the  factors  responsible  for  the  observed  intra-  and  inter-specific 
differences  in  both  appetitive  and  consummatory  behavior.  It  has  been 
established  that  differential  behavior  patterns  in  the  rat  (Beach  and 
Holz-Tucker,  1949)  and  guinea  pig  (Grunt  and  Young,  1952b)  are  not  due 
to  individual  differences  in  the  amount  of  exogenous  or  endogenous 
testicular  hormones  (Soulairac,  1950).^  The  evidence,  therefore,  points 
to  the  "conclusion  that  the  character  of  the  behavior  induced  by  gonadal 
hormones  is  determined  in  large  part  by  the  nature  of  the  soma  or 
substrate  (all  of  the  tissues  mediating  sexual  behavior)  on  which  the 

-'•While  individual  differences  do  persist  at  a constant  dosage 
level,  there  is  some  evidence  which  indicates  that  castrated  male  rats 
may  require  differential  amounts  of  exogenous  hormones  in  order  to 
achieve  response  scores  which  are  quantitatively  comparable  to  their 
own  pre-operative  level  (Beach  and  Fowler,  1959). 
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hormones  act"  (Young,  1961,  p.  1213).  In  accord  with  these  findings, 
investigations  have  been  focused  upon  the  factors  which  exert  a direct 
effect  on  the  substrate  and,  thus,  an  indirect  effect  upon  sexual  be- 
havior. 

In  a review  of  the  genetic  basis  for  individual,  strain,  and 
species  variation  in  sexual  behavior,  Goy  and  Jakway  (1962)  conclude 
that  the  evidence  indicates  that  among  invertebrates,  fish,  birds,  and 
lower  mammals,  (1)  genetic  variance  accounts  largely  for  variation 
in  the  quantitative  aspects  of  components,  and  (2)  that  the  genetic 
mechanisms  determining  the  quantitative  expression  of  various  compo- 
nents are  relatively  independent;  i.e.,  genetic  manipulations  have 
been  reported  which  affect  only  one  component  of  the  sexual  behavior 
of  male  animals.  These  authors  also  note,  however,  that  "some  pheno- 
typic variation  exists  within  genetically  identical  groups  even  though 
experimenters  adhere  to  rigid  standards  in  rearing  and  in  observations" 
(p.  102).  These  latter  observations  direct  attention  to  another  variable 
which  is  known  to  mediate  individual  expressions  of  gamopractic  behavior. 

Experience,  afforded  by  contact  with  other  animals,  has  been 
shown  to  be  a second  major  factor  influencing  the  soma  (Young,  1961). 
Studies  of  the  male  guinea  pig  (Valenstein,  Riss,  and  Young,  1955),  rat 
(Zimbardo,  1958),  and  cat  (Rosenblatt  and  Aronson,  1958a,  1958b)  indi- 
cate that  variation  in  the  degree  of  "social"  experience  is  sharply 
reflected  in  the  pattern  of  sexual  behavior  exhibited  by  individual 
males  of  these  species.  Since  this  is  a relatively  new  area  of  investi- 
gation there  are  several  problems  with  respect  to  the  influence  of 
experiential  factors  on  individual  differences  in  the  expression  of 
quantitative  components  of  sexual  behavior.  Young  (1961)  has  observed 
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the  need  for  identification  of,  (1)  the  effective  element  or  elements 
afforded  by  experience  with  other  animals,  (2)  the  relationship  be- 
tween age,  experience,  and  sexual  behavior,  (3)  the  interaction  between 
level  of  gonadal  hormones  and  experience,  and  (4)  the  locus  of  action, 
i.e.,  whether  experience  affects  the  appetitive  mechanism,  the  con- 
summatory  mechanism,  or  both. 

The  information  provided  by  the  genetic  and  experiential  studies 
presented  above  is  sufficient  to  provide  a general  explanation  of  the 
individual  differences  observed  among  the  Intact  male  hamsters  in  this 
study.  Hopefully,  investigation  of  the  problems  in  each  of  these  areas 
will  serve  to  further  clarify  the  variables  which  shape  these  individual 
differences . 

Fresh  and  Same  conditions.  Analysis  of  the  effect  of  external 
stimuli  upon  the  mating  behavior  of  male  hamsters  contains  implications 
relevant  to  both  empirical  and  theoretical  problems.  The  empirical 
problem  is  essentially  concerned  with  the  specification  of  external 
variables  which  have  comparable  effects  on  the  behavior  of  various  spe- 
cies. The  theoretical  problem  involves  the  degree  to  which  the  repro- 
ductive behavior  of  lower  mammals  can  be  affected  by  experience. 

Stimulus  variation  has  been  shown  to  re-instigate  a vigorous 
response  in  sexually  satiated  male  rats  (Tower  and  Whalen,  1961; 

Fisher,  1962),  guinea  pigs  (Grunt  and  Young,  1952a),  bulls  (Almquist 
and  Hale,  1956),  and  monkeys  (Carpenter,  1942).  The  effect  has  been 
noted  to  be  quite  general  for  the  members  of  these  experimental  popu- 
lations; the  reinstated  response  is  described  as  similar  in  form  to 
that  displayed  under  conditions  of  stimulus  stability  (Young,  1961). 

Such  extra-sexual  stimuli  as  diffuse  sound  and  light  have  also  been 
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found  sufficient  to  restore  some  degree  of  response  in  the  satiated 
male  rat  (Fisher,  1962).  Similar  responses  to  extra-sexual  stimuli 
have  been  observed  in  the  bull  (Almquist  and  Hale,  1956). 

The  typical  procedure  has  been  to  allow  the  male  to  mate  with  a 
given  stimulus  female  until  he  has  reached  sexual  satiation,  i.e., 
ceased  to  make  sexual  responses.  Under  conditions  of  stimulus  sta- 
bility the  female  was  then  removed  from  the  experimental  apparatus  and 
almost  immediately  reintroduced  into  it.  This  procedure  was  continued 
until  reintroduction  of  the  same  female  ceased  to  elicit  sexual  responses 
from  the  male.  Under  conditions  of  stimulus  variation  the  same  pro- 
cedure held,  except  that  satiation  with  a given  female  was  followed  by 
the  removal  of  that  female  and  the  subsequent  introduction  of  a fresh 
female.  In  the  present  study,  stimulus  variation  has  been  denoted  as 
the  Fresh  condition,  while  stimulus  stability  was  entitled  the  Same 
condition. 

The  response  of  the  Intact  male  hamster  to  the  condition  of 
stimulus  variation  (Fresh  condition)  in  this  study  was  a dramatic 
reinstatement  of  gamopractic  activity.  This  is  shown  in  Figure  5 
(page  30)  as  an  increase  in  the  frequency  over  all  the  categories  of 
behavior  except  biting.  Further,  the  form  (in  terms  of  the  percentage 
distribution  of  total  components)  of  the  reinstated  response,  was  very 
similar  to  that  shown  under  conditions  of  stimulus  stability  (Same 
condition)  (Figure  6,  page  32).  Inspection  of  the  percent  of  component 
acts  exhibited  with  succeeding  females  indicates  that  the  general  pattern 
of  response  did  not  change,  although  the  frequency  of  total  components 
declined  (Table  4,  page  33).  It  appears,  therefore,  that  the  male  hamster 
executes  very  nearly  the  same  sequences  of  behavior  with  succeeding 
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(Fresh)  females  as  with  the  Same  female. 

A comparison  between  the  rat  (Fisher,  1962)  and  the  hamster 
suggests  that  the  rat  is  somewhat  more  responsive  to  female  change. 

The  intact,  adult,  male  rat  evidenced  a 100  percent  increase  in  intro- 
mission frequency  in  the  Fresh  condition  as  compared  with  the  63 
percent  increase  shown  by  the  male  hamster.  Unfortunately,  the  two 
studies  lack  sufficient  similarity  in  design  to  provide  for  further 
comparisons.  It  should  be  pointed  out,  however,  that  investigation 
of  the  effect  of  extra-sexual  stimuli  should  be  carried  out  for  the 
hamster  in  order  to  provide  additional  information  regarding  similari- 
ties or  differences  between  these  two  species  of  rodents. 

The  evidence  provided  by  the  Intact  male  hamster  leads  quite 
naturally  to  speculations  regarding  the  exact  nature  of  the  stimulus 
which  calls  forth  the  extended  patterns  of  response.  Superficial 
appraisal  suggests  that  the  male  hamster  was  capable  of  recognizing 
individual  stimulus  females,  i.e.,  was  able  to  differentiate  between 
succeeding  stimuli  to  the  extent  that  re-exposures  to  the  same  female 
were  responded  to  in  a different  manner  than  presentations  of  fresh 
females.  This  conclusion  is  still  tentative,  however,  since  it  is 
entirely  possible  that  the  male  hamster's  response  was  determined  by 
the  presence  (with  the  same  female)  or  absence  (with  the  fresh  female) 
of  stimuli  which  had  arisen  from  his  own  previous  interaction  with  the 
female. 

Further  work  in  this  area  would  be  of  value  in  delineating  the 
perceptual  capacity  of  a species  with  limited  neocortical  representation. 
Without  complimentary  neuro-physiological  investigation,  however,  it 
would  be  difficult  to  determine  whether  the  relatively  small  amount  of 
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neocortex  present  in  lower  mammals  is  sufficient  to  mediate  such 
response  changes,  or  whether  the  mechanisms  involved  in  the  trans- 
lation of  external  stimuli  into  response  patterns  are  subcortical. 

Some  evidence  regarding  cortical  function  and  the  sexual  be- 
havior of  rodents  has  been  accumulated.  Observations  of  the  copulatory 
behavior  of  partially  decorticated  rats  (Beach,  1940,  1944)  revealed 
that  there  was  a decrease  (proportional  to  the  magnitude  of  the  lesion) 
in  the  percentage  of  tests  in  which  copulatory  behavior  occurred,  but 
that  the  number  of  copulations  during  each  positive  test  was  not  affected. 
Beach  concluded  that  cortical  lesions  reduce  the  responsiveness  of  the 
male  rat,  thus  reducing  the  effect  of  stimuli  which  have  previously 
elicited  sexual  arousal.  Stamm  has  pointed  to  the  importance  of  median 
cortical  tissue  for  the  expression  of  such  basic  behavior  patterns  as 
hoarding  (1953,  1954)  and  maternal  behavior  (1955)  in  the  rat.  In  an 
extension  of  Stamm's  work,  Friel  (1963)  found  that  median  cortical 
lesions  in  the  male  hamster  were  followed  by  a reduced  number  of  intro- 
missions . 

Two  conclusions  can  be  drawn  from  this  evidence.  First,  large 
cortical  lesions  (20  to  75  percent)  in  any  location  disrupt  behavior 
patterns  such  as  sexual  activity,  maternal  behavior,  and  hoarding. 

Smaller  lesions  (less  than  20  percent),  localized  in  the  median  cortex, 
can  effect  a comparable  disruption.  Secondly,  the  individual  components 
comprising  these  activities  (e.g.,  the  act  of  copulation)  seem  to  be 
left  intact,  but  the  arousal  and/or  total  sequencing  of  these  compo- 
nents appears  to  be  disturbed. 

It  appears,  therefore,  that  while  the  neocortex  is  involved  in 
the  mediation  of  external  stimuli  and  complex  responses,  normal  function 
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of  the  median  cortex  is  of  equal,  if  not  greater,  importance  to  the 
execution  of  sequential  patterns  of  behavior  among  rodents.  A more 
complete  evaluation  of  the  functional  relation  between  these  neural 
mechanisms  and  the  components  of  sexual  behavior  could  be  obtained  by 
conducting  satiation  tests  under  conditions  of  stimulus  stability  and 
variation.  This  suggestion  seems  fruitful,  since,  (1)  tests  to  sexual 
exhaustion  would  provide  a sufficient  duration  for  anomalous  behaviors 
to  appear,  and  (2)  the  effect  of  Same  and  Fresh  conditions  would  pro- 
vide a sound  method  for  assessing  the  effort  of  cortical  ablation  upon 
responsiveness  to  external  stimuli. 

As  stated  above,  the  theoretical  problem  relating  to  conditions 
of  stimulus  variation  and  stability  involves  the  degree  to  which  the 
reproductive  behavior  of  lower  mammals  can  be  affected  by  experience, 
i.e.,  external  stimuli.  Beach  (1958)  holds  that  among  "these  animals 
(lagomorphs  and  rodents),  the  susceptibility  to  sexual  arousal  and  the 
capacity  to  mate  are  heavily  dependent  upon  the  secretory  activity  of 
the  reproductive  glands,"  and  that  "...  experiential  control  of 
sexual  activity  is  an  outcome  of  the  increasing  importance  of  the  neo- 
cortex as  a mediating  agent,  . . ."  (pp.  275  and  278). 

The  considerable  increase  in  frequency  of  responses  shown  by  rats 
(Fisher,  1962),  guinea  pigs  (Grunt  and  Young,  1952a),  and  hamsters 
(present  study)  under  conditions  of  stimulus  variation  casts  some  doubt 
upon  the  general  application  of  this  interpretation.  That  is,  the  in- 
crease in  gamopractic  activity  in  response  to  Fresh  conditions  must 
have  been  due  to  "experiential  control"  since  there  was  no  reason  to 
suspect  changes  in  the  "secretory  activity  of  the  reproductive  glands." 
Thus,  the  evidence  is  taken  to  indicate  that  the  behavior  of  organisms 
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without  benefit  of  extensive  encephalization  is  indeed  influenced  by 
external  stimuli  and  that  this  influence  functions  independent  of 
changes  in  the  level  of  gonadal  hormones. 

These  findings  point  to  the  value  of  the  approach  taken  by 
Aronson  (1959)  who  has  re-emphasized  the  need  for  careful  assessment 
of  the  effects  of  experiential  factors  at  all  phyletic  levels.  The 
data  from  the  present  study  tend  to  support  his  general  thesis  that 
mating  behavior  in  lower  forms  is  not  exclusively  dependent  upon 
testicular  hormones  and  that  there  is  a smooth  phyletic  progression  in 
the  complexity  of  underlying  mechanisms.  Hopefully,  subsequent  inves- 
tigations of  the  part-processes  involved  in  expressions  of  sexual  be- 
havior will  lead  to  a much  better  insight  into  evolutionary  trends. 

The  data  involving  the  behavior  of  male  hamsters  under  conditions 
of  stimulus  stability  and  variation  also  provide  a basis  for  suggestions 
regarding  the  mechanisms  underlying  the  decline  and  eventual  cessation 
of  sexual  activity  within  a single  test.  Thorpe  (1958)  has  suggested 
that  "experimental  extinction"  includes  three  factors:  (1)  "competi- 

tion" or  "interference,"  (2)  a decrease  in  "response  specific  motiva- 
tion," and  (3)  a decrease  in  "stimulus  specific  motivation"  (habitua- 
tion). Fatigue,  which  is  assumed  to  represent  Thorpe's  "competition" 
or  "interference"  factor,  was  indicated  by  the  appearance  of  the 
extended  intromission  (defined  in  Results  section:  Intra-group  obser- 
vations). The  degree  of  "response  specific  motivation"  is  inferred 
from  the  proportionate  amounts  of  time  which  a male  spent  in  sexual 
activity  as  opposed  to  general  exploration  of  the  apparatus.  The 
"stimulus  specific"  factor  is  assumed  to  correspond  with  the  changes 
in  the  male's  behavior  relative  to  the  same  and  fresh  females. 
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With  regard  to  the  ordering  and  interaction  of  these  factors, 
the  extended  intromission  generally  appeared  first  within  a given  test, 
followed  by  an  increase  in  exploratory  activity  and  general  distracti- 
bility.  The  fatigue  factor,  manifested  by  the  extended  intromissions, 
was  not  subject  to  change  due  to  stimulus  conditions.  The  response 
specific  factor,  exploratory  activity  and  general  distractibility, 
however,  showed  differential  amounts  of  change  in  responses  to  stimulus 
conditions.  Under  stimulus  stability,  the  removal  and  replacement  of 
the  same  female  was  sufficient  in  most  cases  to  instigate  a slight 
renewal  of  sexual  activity.  The  response  was  meager,  however,  in  com- 
parison with  that  which  followed  the  introduction  of  a fresh  female. 
Apparently  the  introduction  of  a new  stimulus  object  was  sufficient 
to  partially  overrule  the  effects  of  decreasing  response  specific  moti- 
vation and  increasing  fatigue.  As  noted  by  the  decreasing  number  of 
components  displayed  with  succeeding  females  in  the  Fresh  condition 
(Tables  4 and  5,  pages  33  and  34,  respectively),  however,  the  effect  of 
stimulus  change  was  only  partial. 

Gamopractic  Behavior  of  the  Castrated  Male  Hamster  with  Hormone  Replace- 
ment  Therapy 

Castration  followed  by  hormone  replacement  therapy  has  been 
suggested  by  Aronson  (1959)  as  the  means  best  suited  for  demonstrating 
the  functional  relationship  between  elements  of  overt  behavior  and 
testicular  hormones.  This  proposition  appears  to  be  based  upon  the 
tacit  assumption  that  the  effect  of  exogenous  hormones  on  castrates  is 
functionally  equivalent  to  the  effect  of  endogenous  testicular  hormones 
on  intact  males.  Comparisons  of  the  Castrate  with  Replacement  (CR) 
and  the  Normal  (N)  male  hamsters  in  the  present  study  gave  statistical 


53 


support  to  this  assumption. 2 

Appetitive  and  consummatory  behavior.  Considerable  similarity 
was  shown  between  the  CR  and  N males  in  terms  of  the  frequency  with 
which  the  various  components  of  gamopractic  behavior  were  displayed 
(Figure  2,  page  22).  This  resemblance  was  also  evident  in  the  per- 
centage distribution  of  total  components  across  the  categories  of 
sexual  behavior  (Table  3,  page  23),  where  the  CR’s  exhibited  the 
following  pattern:  sniffing,  8 percent;  licking,  14  percent;  biting, 

2 percent;  pawing,  4 percent;  mounts,  21  percent;  intromission,  21 
percent;  and  sexual  grooming,  22  percent.  When  these  data  were  placed 
in  Craig* s (1918)  classification,  28  percent  of  the  responses  were 
appetitive  while  72  percent  were  consummatory.  These  results  closely 
parallel  the  same  dichotomy  shown  the  Intact  males  (30  percent  appe- 
titive and  70  percent  consummatory).  The  relative  amount  of  intra- 
group variability  in  appetitive  as  contrasted  to  consummatory  beha- 
vior also  closely  resembles  that  of  the  N group  (Figure  2,  page  22). 

Fresh  and  Same  conditions.  The  CRs*  response  to  stimulus  varia- 
tion (Fresh  condition)  was  a statistically  significant  increase  in  the 
total  number  of  components  which  were  exhibited  (Figure  4,  page  29). 

No  differences  were  shown  to  exist  between  the  CR's  and  N's  either  in 
terms  of  the  increase  in  total  components  or  the  increase  in  intro- 
mission frequency  in  the  Fresh  condition  (Results  section:  Intra- 

group observations).  Of  some  interest,  however,  is  the  fact  that  the 
CR’s  evidenced  a 27  percent  increase  in  intromissions  in  the  Fresh 
condition,  which  was  considerably  less  than  the  63  percent  increase  of 

^Because  of  the  similarity  between  these  two  groups,  several  topics 
in  the  above  discussion  of  the  sexual  responses  of  the  Intact  male  are 
equally  applicable  in  the  Castrate  with  Replacement  group. 
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the  N group  (Tables  4 and  5,  pages  33  and  34,  respectively). 

The  results  of  statistical  analyses  would  justify  the  conclu- 
sion that  homone  replacement  therapy  fully  restores  the  castrated 
male  hamster's  ability  to  execute  normal  patterns  of  gamopractic  be- 
havior, Certain  trends,  however,  make  such  a conclusion  premature. 

These  include,  (1)  the  tendency  for  the  CRs*  mean  frequency  of 
response  to  be  generally  lower  than  the  Ns',  (2)  the  relatively  de- 
pressed response  of  the  CR's  to  the  condition  of  stimulus  variation, 
and  (3)  the  observation  that  three  of  the  nine  CR's  failed  to  show 
any  frequency  change  in  response  to  the  experimental  conditions. 

There  are  at  least  two  explanations  for  these  discrepancies. 

The  first  involves  the  adequacy  of  the  procedures  which  were  used  to 
form  the  CR  and  N groups.  It  is  conceivable  that  the  individual 
differences  which  became  manifest  in  the  experimental  tests  (mean  dura- 
tion, 116  minutes)  were  not  revealed  by  the  30-minute  preliminary  tests, 
so  that  by  chance  the  CR  and  N groups  were  never  wholly  comparable. 
Secondly,  the  uniform  dosage  level  of  androgens  which  was  administered 
to  the  CR  group  may  not  have  been  sufficient  to  restore  the  full  capaci- 
ties of  all  subjects.  Evidence  implicating  individual  differences  in 
the  amount  of  exogenous  hormone  necessary  to  restore  preoperative  sexual 
vigor  is  somewhat  divided  and  may,  in  fact,  reflect  species  differences. 
In  a study  of  the  effects  of  different  concentrations  of  androgen  on 
sexual  behavior  in  the  castrated  male  rat.  Beach  and  Fowler  (1959) 
concluded  that  the  hormone  requirements  of  individual  rats  do  vary. 

When  castrated  male  guinea  pigs  are  treated  with  a constant  amount  of 
testosterone  proportionate,  on  the  other  hand,  they  return  to  the  level 
of  sexual  responsiveness  exhibited  prior  to  castration  (Grunt  and 
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Young,  1953).  Any  conclusions  regarding  the  tendency  toward  reduced 
responsiveness  of  the  CR’s  must  await  empirical  investigations  of 
these  problems. 

Gamopractic  Behavior  of  the  Castrated  Male  Hamster 

Considerable  controversy  exists  with  regard  to  the  relative 
degree  of  influence  exerted  by  experience  and  by  testicular  hormones 
on  the  reproductive  activities  of  lower  mammals.  Observation  of  the 
gamopractic  behavior  of  sexually  experienced,  gonadectomized  males 
was  suggested  as  a method  by  which  to  obtain  information  pertinent 
to  the  solution  of  this  problem. 

On  the  basis  of  a comprehensive  review  of  evidence  gained  by 
this  method,  Aronson  (1959)  has  concluded  that  among  sexually  experi- 
enced male  vertebrates,  castration,  (1)  has  a greater  effect  upon  the 
organization  of  sexual  behavior  than  upon  its  duration,  (2)  may  be 
followed  by  an  increase  in  frequency  of  some  elements  in  the  pattern, 
and  (3)  may  affect  some  elements  of  the  pattern  more  than  others, 
although  there  is  great  inter-  and  intra-specific  variability.  Further, 
experiential  factors  are  assumed  to  exert  an  effect  upon  species  at  all 
points  along  the  phyletic  scale. 

Beach  (1958),  on  the  other  hand,  has  consistently  maintained 
that  the  degree  of  influence  dependent  upon  previous  sexual  experience 
is  negligible  with  regard  to  the  post-castration  behavior  of  lower 
mammals.  This  is  based  upon  evidence  which  indicates  that  within  a 
few  weeks  of  gonadectomy  the  sexual  responses  of  male  rodents  have 
suffered  a sharp  decline.  He  concludes,  therefore,  that  "the  relatively 
small  cortical  factor  as  in  the  male  rodent  ...  cannot  support  normal 
copulatory  behavior  in  the  absense  of  sex  hormones"  (p.  281). 
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The  results  of  the  Castrate  group  offer  considerable  evidence 
regarding  the  relationship  between  testicular  hormones  and  the  organi- 
zation of  gamopractic  behavior  in  the  male  hamster,  a species  repre- 
sentative of  lower  mammals.  In  general,  the  C group  showed  a lower 
frequency  of  the  components  of  sexual  behavior  than  the  N's  and  CR's, 
although,  as  pointed  out  earlier,  this  result  was  biased  by  the  length 
of  time  the  Castrates  remained  in  the  apparatus  as  compared  with  the 
CR’s  and  N's  (Figure  2,  page  22). 

The  percentage  distribution  of  components  over  categories  was 
therefore  considered,  and  it  appeared  that  the  average  Castrate  was 
following  a pattern  which  was  in  most  respects  very  similar  to  the 
average  Intact  male.  The  only  appas-ent  difference  was  that  relative 
to  the  other  two  groups,  the  C's  evidenced  a higher  percentage  of 
mounts  and  a lower  percentage  of  intromissions.  Clarification  of  this 
difference  required  that  mounts  and  intromissions  be  regarded  as  a 
single  response.  This  grouping  was  felt  to  be  justified  in  that  a 
mount  can  easily  be  viewed  as  an  unsuccessful  intromission,  while  an 
intromission  represents  a successful  mount.  When  the  percentages  of 
responses  in  the  categories  of  mounts  and  intromissions  are  combined, 
the  N's  are  found  to  have  a total  of  40  percent,  the  CR's,  42  percent, 
and  the  C's,  38  percent.  It  would  appear,  therefore,  that  the  C group 
was  exhibiting  the  same  degree  of  consummatory  sexual  activity  as  the 
Intact  and  Hormone  Replacement  subjects,  but  were  incapable  of  achieving 
a proportionate  number  of  intromissions.  The  relatively  lower  percen- 
tage of  sexual  grooming  for  this  group  can  be  accounted  for  by  the 
qualitative  observation  that  this  response  regularly  followed  intro- 
missions, while  occurring  less  often  after  mounts.  The  most  general 
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effect  of  castration  in  this  study  appears  to  have  been  a decline  in 
the  frequency  of  all  elements  of  reproductive  activity,  with  a reduction 
in  the  percentage  of  intromissions. 

On  the  basis  of  these  findings  it  is  evident  that  in  the  male 
hamster  post-castration  sexual  behavior  does  not  conform  in  all  details 
to  the  conclusions  which  Aronson  (1959)  has  drawn  from  observations 
of  species  throughout  the  vertebrate  phyla.  More  specifically,  there 
were  no  differences  between  the  Castrates  and  the  Normal  males  in 
"the  organization  of  the  percentage  distribution  of  the  components  of 
gamopractic  behavior  (other  than  the  greater  mount/intromission  ratio 
explained  above).  Qualitative  assessment  of  the  C's  indicated  no 
noticeable  changes  in  the  order  of  appearance  of  the  elements  of  mating 
behavior  within  a given  sequence.  Similarly,  no  general  increases  in 
the  frequency  of  single  elements  of  gamopractic  behavior  were  observed 
to  occur.  On  the  other  hand,  individual  differences  in  sexual  vigor 
constituted  the  most  prominent  feature  of  the  C group.  (This  topic 
will  be  more  fully  discussed  later.) 

There  are  at  least  two  explanations  for  the  disparity  between 
post-castration  behavioral  changes  observed  in  the  hamster  in  this 
study  and  the  bulk  of  evidence  supporting  Aronson’s  (1959)  conclusions. 
First,  it  would  be  worthwhile  to  study  the  post-castration  behavior 
of  the  male  hamster  over  a greater  length  of  time,  since  up  to  80  days 
after  castration  several  males  were  continuing  to  achieve  a high  fre- 
quency of  intromissions.  It  is  probable  that  the  full  physiological 
and/or  psychological  effects  of  gonadectomy  on  behavior  had  not  material- 
ized within  the  time  alloted.  Secondly,  the  amount  of  time  which  the 
average  C spent  with  the  female  was  limited,  in  the  present  study,  by 
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the  "satiation"  criterion  which  was  defined  as  15  minutes  without 
intromission.  As  noted  in  the  Results  section,  relatively  few  Cas- 
trates achieved  successful  intromission.  It  is  possible,  therefore, 
that  the  time  limits  enforced  within  a given  test  were  too  stringent 
to  allow  for  aberrations  in  the  organization  and  frequency  of  indivi- 
dual elements.  There  would  be  considerable  value  in  a design  in  which 
the  duration  of  an  individual  male's  exposure  to  the  stimulus  female 
was  alloted  on  the  basis  of  that  male's  pre-castration  performance. 

Probably  the  most  interesting  fact  to  emerge  from  observations 
of  the  C group  was  the  difference  among  individuals  in  post-operative 
sexual  capacity.  "Types"  of  Castrates  (Figure  3,  page  26)  were  dis- 
tinguished which  paralled  those  found  among  cats  (Rosenblatt  and  Aron- 
son, 1958a)  and  dogs  (Schwartz  and  Beach,  1954),  Existence  of  the 
type  C-A  male  (of  which  there  were  two  in  the  group  of  nine  Castrates) 
indicates  that  even  among  lower  mammals,  there  are  individuals  whose 
sustained  sexual  capacities  are  comparable  to  both  carnivores  and  primates. 
Minimization  of  individual  differences  in  the  duration  of  post- 
castration potency  in  rodents  is  probably  due  to  the  tendency  to  compare 
species  in  terms  of  absolute  rather  than  relative  time.  For  example, 
the  life  span  of  male  cats  and  dogs  is  approximately  12  years , while 
the  median  upper  limit  for  the  male  hamster  is  approximately  20  months 
(Pailey,  1950).  The  ability  of  some  experienced,  adult,  male  cats  and 
dogs  to  retain  potency  for  two  years  after  castration  is  hardly  more 
significant  than  the  performance  of  some  experienced,  adult,  male 
hamsters  who  were  observed  to  achieve  a high  proportion  of  intromissions 
three  months  after  castration  (Bunnell,  B.  N.,  and  Flesher,  Carol,  in 
preparation) . 
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These  data  are  assumed  to  support  Aronson's  (1959)  contention  that 
effects  of  experience  are  comparable  among  higher  and  lower  mammals. 

This  is  quite  a different  conclusion  from  that  expressed  by 
Beach  (1958).  On  the  basis  of  evidence  that  "rodents  and  lagomorphs 
reach  a prepuberal  level  within  a few  weeks  after  operation  ... 
while  some  male  dogs  show  no  such  change  for  more  than  two  years 
postoperatively,"  he  concludes  "that  the  phylogenetic  differences  be- 
tween carnivores  and  rodents  include  a partial  reduction  in  the  degree 
to  which  masculine  sexual  behavior  depends  upon  testicular  hormones" 

(p.  275).  Such  an  assumption  appears  tenuous  when  the  duration  of 
post-castration  potency  is  considered  relative  to  the  life  spans  of  the 
two  species. 

Although  there  is  a large  volume  of  research  on  sexual  behavior, 
the  number  of  investigations  reporting  on  the  discovery  and  specifica- 
tion of  types  of  castrates  is  quite  limited  (Young,  1961).  Some  in- 
direct evidence  can  be  found,  however,  which  points  to  the  behavioral 
characteristics  of  types  and,  in  addition,  to  the  mechanisms  presumed 
to  underly  them.  There  is,  for  example,  the  generally  accepted  finding 
that  castration  depresses  mating  tendencies  least  in  the  most  vigorous 
copulators  among  rabbits  (Stone,  1932),  rats  (Beach,  1948),  hamsters 
(Beach  and  Pauker,  1949),  cats  (Rosenblatt  and  Aronson,  1958a),  and 
dogs  (Schwartz  and  Beach,  1954).  This  evidence  is  supported  by  the  re- 
sults of  the  present  study,  in  that  the  two  type  C-A  males  ranked  first 
and  second  in  mean  frequency  of  intromissions  in  pre-testing.  Experi- 
ence with  the  guinea  pig,  however,  has  indicated  that  the  sexual 
responses  of  groups  of  high,  medium,  and  low  scoring  males  declined  at 
the  same  rate  following  castration  (Grunt  and  Young,  1953). 
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The  importance  of  genetic  and  experiential  factors  in  the 
shaping  of  individual  differences  has  been  discussed  above  with  regard 
to  the  gamopractic  behavior  of  the  Intact  male  hamster.  Although 
several  studies  in  each  of  these  areas  have  implications  for  the 
current  topic,  no  directly  applicable  information  was  available.  No 
doubt  this  is  due  to  the  recent  recognition  that  types  of  male  animals 
can  be  identified  by  their  response  to  the  withdrawal  of  gonadal  hor- 
mones. Reference  to  the  present  study  indicates  a number  of  problems 
in  this  area. 

Questions  specific  to  the  male  hamster  concern,  (1)  the  pro- 
bability of  constructing  a classification  system  for  types,  (2)  iden- 
tification of  patterns  and/or  frequencies  of  elements  of  sexual  behavior 
characteristic  of  given  types,  (3)  duration  of  the  C-A's  response  and 
changes  over  time,  and  (4)  the  development  of  a predictive  device 
based  upon  preoperative  sexual  performance.  A final  problem  concerns 
the  degree  of  experience  necessary  to  the  development  of  specific  types. 
In  their  work  with  the  cat,  Rosenblatt  and  Aronson  (1958a,  1958b)  have 
achieved  partial  solutions  to  questions  1 and  2 above,  and  have  estab- 
lished that  postoperative  responses  are  dependent  upon  post-puberal 
sexual  experience  prior  to  gonadectomy. 

Same  and  Fresh  conditions . The  method  of  stimulus  variation 
was  incorporated  in  the  design  of  this  study  for  the  purpose  of  speci- 
fying one  of  the  factors  (external  stimuli)  responsible  for  the  con- 
tinued appearance  of  gamopractic  behaviors  in  the  absence  of  gonadal 
hormones.  If  the  Castrates  had  responded  uniformly  to  succeeding  fe- 
males with  a relative  increase  in  the  frequency  of  components,  the 
method  might  also  have  provided  a measure  of  the  strength  of  those 
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responses.  As  shown  in  Figure  4 (page  29),  however,  the  Castrates 
failed  to  exhibit  a systematic  response  to  changes  in  stimulus  condi- 
tions. 

Close  inspection  of  Table  6 (page  35)  indicates  a slight  increase 
in  the  mean  frequency  of  total  components  and  intromissions  in  the  Same 
condition.  The  most  unique  feature  of  the  C group  (as  compared  with 
the  CR's  and  R's)  was  the  relatively  high  frequency  of  responses  to  the 
second,  third,  and  fourth  presentations  of  the  female  in  the  Same  condi- 
tion. The  most  probable  explanation  of  those  results  rests  upon  the 
qualitative  observation  that  the  individual  males'  reactions  to  the 
i.emale  characteristically  tended  toward  one  or  the  other  extreme  of 
"arousal." 

More  specifically,  it  was  observed  that  upon  the  introduction  of 
the  female,  certain  of  the  Castrates  would  exhibit  a considerable  amount 
of  generalized  activity,  i.e.,  running  and  grooming  alternating  with 
short  sequences  of  extremely  disorganized  mating  behavior.  Usually 
several  minutes  would  elapse  before  the  male  displayed  any  sign  of  the 
typical  pattern  of  gamopractic  activity.  Re-exposure  to  the  same  female 
in  the  Same  condition  did  not  call  forth  this  disorganized  response.  In 
the  Fresh  condition,  however,  the  male  was  presented  with  a new  stimulus 
female  after  each  15-minute  period  without  intromission.  In  most  cases, 
the  response  to  a new  stimulus  object  re-initiated  the  intense,  non- 
directed  activity.  Consequently,  the  pattern  of  running,  grooming,  and 
short  disorganized  sequences  of  reproductive  activity  occurred  through- 
out the  Fresh  test. 

Similar  findings  have  been  reported  for  the  rat  (Beach,  1942a, 
1942b)  and  the  guinea  pig  (Grunt,  1954).  Grunt  has  concluded  that  the 
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most  probable  explanation  is  that  this  non-directed  hyperexcitability 
is  a reflection  of  frustration  which  yields  a clear  indication  of  cor- 
tical activity  in  the  absence  of  androgenic  stimulation.  Young  (1961) 
has  suggested  that  "the  effect  of  gonadal  hormones  on  the  central  ner- 
vous tissue  could  be  in  the  nature  of  a coordinating,  integrating  action 
rather  than  a matter  of  excitation"  (p.  1208). 

The  behavior  of  Castrates  on  the  other  end  of  the  "arousal"  con- 
tinuum was  distinguished  by  an  initial  lack  of  response  to  the  stimulus 
female.  In  this  case,  introduction  of  the  female  was  usually  followed 
by  a short  period  of  sniffing,  after  which  the  male  returned  to  wan- 
dering about  the  apparatus.  It  was  not  unusual  for  the  male  to  collide 
with,  and  occasionally  walk  over,  the  female.  There  was  little  indica- 
tion of  the  specific  factors  which  eventually  elicited  mating  behavior. 
The  typical  patterning  of  the  behavior  of  these  males  moved  in  the  direc- 
tion of  an  increasing  frequency  in  the  number  of  components  exhibited 
per  unit  of  time  and  was  not  noticeably  affected  by  Same  and  Fresh 
conditions . 

In  general,  the  effects  of  these  characteristic  levels  of 
"arousal"  are,  (1)  a reduction  in  the  frequency  of  sexual  responses 
in  the  Fresh  condition,  which  is  due  to  the  "hyperexcitable"  Castrate, 
and  (2)  a relative  depression  in  percent  of  responses  to  the  first 
stimulus  female  in  both  Fresh  and  Same  conditions,  which  is  the  result 
of  "high  arousal"  in  one  case  and  "low  arousal"  in  the  other. 

These  qualitative  observations  indicate  that  the  degree  of 
arousal  elicited  by  external  stimuli,  in  the  absense  of  gonadal  hormones, 
is  subject  to  considerable  individual  variation.  As  noted  in  the  dis- 
cussion of  Intact  males,  "the  character  of  behavior  induced  by  gonadal 
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hormones  is  determined  in  large  part  by  the  nature  of  the  soma  or 
substrate  (all  tissues  mediating  sexual  behavior)  on  which  the  hor- 
mones act"  (Young,  1961,  p.  1213).  The  substrate,  in  turn,  is  directly 
affected  by  genetic  and  experiential  factors.  It  is  suggested  that 
the  nature  of  the  response  to  sexual  stimuli,  following  withdrawal  of 
gonadal  hormones,  is  a reflection  of  the  genetically  determined  sensi- 
tivity 'the  substrate.  This  seems  most  probable  in  view  of  the  fact 
that  sexual  experience  was  controlled  for  the  Castrates  in  this  study. 
Such  an  explanation  seems  probable  in  view  of  the  findings  by  Goy  and 
Jakway  (1962)  that  "genetic  factors  have  been  shown  to  be  important  in 
determining  the  limits  of  variability  or  plasticity  of  the  sexual  be- 
havior within  a species"  (p.  109).  Both  the  isolation  of  these  factors 
and  their  specific  effects  await  the  results  of  further  investigation. 

General  Conclusions 

The  methodological  approach  taken  in  this  study  was  fruitful  to 
the  extent  of  providing  a description  of  the  gamopractic  behavior  of  the 
hamster  which  is  felt  to  be  adequate  to  future  inter-  and  intra-species 
comparisons.  The  results  of  the  present  investigation  indicate  consi- 
derable individual  variation  in  both  the  quantitative  and  qualitative 
expressions  of  the  elements  of  mating  behavior.  The  above  observation 
applies  equally  to  Intact  and  Castrated  subjects.  It  seems  most  probable 
that  this  variation  can  be  attributed  to  specific  genetic  and  experien- 
tial factors. 

Considerable  significance  was  attached  to  the  evidence  regarding 
the  relative  influence  of  experiential  factors  on  the  sexual  behavior 
of  hamsters.  Both  the  increased  frequency  of  sexual  responses  to 
stimulus  variation  exhibited  by  the  intact  males  and  the  emergence  of 
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types  of  Castrates  are  believed  to  support  Aronson's  suggestion  that 
the  dichotomy  between  higher  and  lower  mammals  is  not  so  great  as  pre- 
viously suspected.  That  is,  the  apparent  independence  of  these  beha— 
vi-ovs  i.  rom  testicular  hormones  furnishes  evidence  of  a more  orderly 
progression  in  the  complexity  of  factors  mediating  reproductive  beha- 
vior from  rodents  to  primates. 

Several  suggestions  for  future  work  have  been  made.  Foremost 
among  these  is  the  need  for  specification  of  the  experiential  factors 
“ including  extra-sexual  stimuli),  and  the  genetic  mechanisms  which 
determine  both  inter-  and  intra-specific  differences  in  mating  behavior. 
Considerable  emphasis  has  also  been  placed  on  the  need  for  more  infor- 
mation regarding  the  neurological  and  hormonal  processes  underlying 
this  response  pattern. 


CHAPTER  V 


SUMMARY 

The  objectives  of  this  study  were,  (1)  to  determine  the  frequency 
of  occurrence  of  those  elements  of  behavior  which  constitute  the  gamo- 
practic  activity  of  the  intact,  sexually  experienced,  male  hamster, 

(2)  to  clarify  the  relationship  between  testicular  hormones  and  elements 
of  sexual  behavior  in  a species  representative  of  lower  mammals,  and 

(3)  to  specify  the  effects  of  stimulus  variation  upon  the  sexual  be- 
havior of  the  male  hamster. 

In  order  to  achieve  these  goals,  three  groups  of  nine  male  ham- 
sters, Normals  (N),  Castrates  with  Hormone  Replacement  Therapy  (CR),  and 
Castrates  (C),  were  tested  to  sexual  exhaustion  twice  under  conditions 
of  stimulus  stability  (repeated  presentations  of  a single  receptive 
female),  and  twice  under  conditions  of  stimulus  variation  (presentations 
of  successive  receptive  females).  Seven  major  components  of  sexual  be- 
havior were  recorded:  sniffing,  licking,  biting,  pawing,  mounting, 

intromissions,  and  sexual  grooming. 

Inter-group  analyses  showed  that  the  CR’s  and  N's  did  not  differ 
with  respect  to  the  average  frequency  of  occurrence  of  components  of 
sexual  behavior.  Both  groups  displayed  their  highest  level  of  activity 
in  the  consummatory  (mounts,  intromissions,  and  sexual  grooming)  aspects 
of  behavior,  with  relatively  more  variability  in  the  appetitive 
(sniffing,  licking,  pawing,  and  biting)  components.  Pronounced 
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individual  differences  were  noted  among  the  N's  and  CR's  in  both 
appetitive  and  consummatory  behaviors.  The  Castrates  performed  at  a 
significantly  lower  level  than  the  CR's  and  N's  on  licking,  mounting, 
intromissions,  and  sexual  grooming.  The  distribution  of  responses 
across  categories  was,  however,  similar  for  the  three  groups.  The 
typical  sequence  of  mating  behavior  for  all  three  groups  consisted 
of  sniffing,  licking,  and  in  some  instances,  biting  and  pawing  of 
the  female,  followed  by  a number  of  mounts  and/or  intromissions  which 
alternated  with  sexual  grooming. 

Intra-group  analyses  indicated  that  average  total  performances 
were  significantly  higher  for  both  the  CR's  and  N's  under  conditions  of 
stimulus  variation,  but  that  the  distribution  of  responses  was  similar 
in  form  to  that  shown  under  stimulus  stability.  The  total  performance 
scores  for  the  Castrates  evidenced  no  systematic  change  relative  to 
the  two  stimulus  conditions. 

The  description  of  gamopractic  activity  of  the  Intact  male  ham- 
ster was  discussed  relative  to  the  variability  shown  in  both  the  appe- 
titive and  consummatory  aspects  of  behavior.  This  variability  was,  in 
turn,  related  to  the  genetic  and  experiential  factors  presumed  to 
underly  it.  The  relationship  between  testicular  hormones  and  the  quali- 
tative and  quantitative  expressions  of  mating  behavior  were  considered 
both  in  terms  of,  (1)  the  statistically  significant  functional  equiva- 
lence of  exogenous  and  endogenous  hormones  which  was  revealed  by  com- 
parisons of  the  N and  CR  subjects,  and  (2)  the  extreme  variation  in 
sexual  vigor  shown  by  individual  Castrates. 

The  increased  frequency  of  responses  shown  by  both  the  N and  CR 
groups  to  conditions  of  stimulus  variation  was  compared  to  similar 
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findings  among  other  species.  It  was  concluded  that  in  the  male  N 
and  CR  hamsters,  the  effect  of  experiential  factors  (external  stimuli) 
are  independent  of  the  effect  of  gonadal  hormones. 

The  implications  of  the  effect  of  experiential  factors 
(response  to  stimulus  variation  and  the  sustained  capacities  shown  by 
some  Castrates)  on  a species  of  lower  mammal  were  considered  relative 
to  the  theoretical  positions  of  Beach  (1958)  and  Aronson  (1959). 
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APPENDICES 


APPENDIX  A 


Example  and  Explanation  of  Female  Record  Sheets 


Female 


Date  of 
usage 

Date  and  Time 
of  Injections 

Hale  with 
which  used 

Number  of 
minutes  used 

Comments 

Estr 

Prog 

Females  that  were  larger  than  the  males  were  eliminated  during  pre-testing. 

Information  noted  under  "Comments": 

Behavior  toward  the  male:  females  which  initiated 
fighting  with  the  males  during  pretesting  were 
eliminated. 


Physical  condition:  two  females  were  replaced  during 
the  course  of  testing  due  to  viral  infections. 
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APPENDIX  B 


Sample  Testing  Schedule 


Arabic  numbers  = male  designations 
Letters  = female  designations 


Replication 




SAME 

FRESH 

FRESH 

22  5 132 
A E I L 
B F J M 

14  3 7 

P S W 
N T X 
Q U B2 
R V E2 
C D K 

16  25 

? N2 
F2  L2 
H2  M2 
J2  K2 
0 O2 

SAME 

27  7 316  [4 
Q R P U V 
N S WT  X 

22  5 

B2  B 

E2  O2 
k2  r 

L2  L 

F Y 

32  1 

M2  H2 

N2  J2 

A F2 

E G2 

J M 



SAME 

L2  Y F2F 
E2  02J2  N2 

FRESH 
7 K 3 
M S I 
A G2  N 
B U Q 
P B2  R 
C D K 

FRESH 
16  25 

J T 

W F 

H X 

M2  H2 

Z D2 

_ 

SAME 

FRESH 

FRESH 

25314  716 
P F M2Q  R 
E A B N L 

5_  22 

U V 

N2  H2 

K S 

L2  T 

J M 

I 32 

B2  J2 

E2  O2 

W F2 

X G2 

Y I2 
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APPENDIX  C 


Summaries  of  Data  for  Individual  Subjects 


^a-^e  ^ 22 Group  Replication 
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